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4. 	KeSponses tu VVritten Cotnnients 
~ 	 Izc,ccived F t•o ~ni 

'I , lie I)et Aiiio Respotldents 

Preface bv EPA • 
In this section, EPA summarizes its responses to written comments provided by the Del Amo 
Respondents. The Del Amo Respondents include Shell Chemical Corporation and 
Dow Chemical Corporation. The term "Respondents" is used by these corporations to refer to 
themselves jointly when conducting activities under a Superfund Adniinistrative Order on 
Consent with respect to the Del Amo Site. Where appropriate, responses are given both within 
the body of a comment as an issue arises, as well as at the end of an overall comment. The 
commenter's text is shown in normal text. The summary of EPA's response is given in bolil 9ixi 
back-shaded text. 

The Respondents presented their comments in the format of a report, which is focused on four 
major issues. Each issue is taken up in turn in an introductory section followed by sections each 
of which take up each issue in more detail. For efFiciency and to limit the need for redundant 
responses, EPA regrouped some of the Respondents comments (i.e., combined introductory or 
summary position comments with the specific comments). 

The text of the Respondents' comments which required a response from EPA is re-numbered. 
Introductory comments are numbered 1 through 4. Detailed connnents are included as 
subsections of the corresponding introductory comments (e.g., Connnents 1.1 through 1.4 are 
detailed comments corresponding to the introductory Comment 1). The text of comments which 
require a response from EPA are otherwise incorporated verbatim. 

COMMENT NO. 1: 
THE PROPOSED REMEDY FOR TCE SOURCES NEEDS TO BE DESIGNED AND ITS 
PERFORMANCE UNDERSTOOD BEFORE FINALIZING THE CHLOROBENZENE 
REMEDY. 

Data collected since the October 1995 sampling event indicate continued growth, both vertically 
and laterally, of TCE and related compound plumes under natural gradients. These findings 
reveal significant uncertainty regarding the nature and distribution of TCE sources and dissolved 
phase plumes. Recent increases in concentrations of TCE-plume compounds in the Gage aquifer 
prompt the need for serious consideration of the presence of DNAPL sources in deeper units. 
Based on these findings, modeling results, :and the proximity of the chlorinated sources and 
plumes, it is likely that pumping associated with either the proposed TCE or chlorobenzene 
remedy could exacerbate the distribution of TCE. The Respondents believe that the EPA and 
parties responsible for the releases of TCE and related compounds into groundwater need to 
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define the sources and extent of these contaminants, establish whether DNAPL is present in the 
source areas, and assess how deeply DNAPL may have penetrated. Once thi.s has been 
completed, the design of the TCE remedy can be completed in such a manner as to not interfere 
with the chlorobenzene remedy and vice versa. 

~r,334 1A';1 IZcsi)otrsc : 

'I'he rerueclial acticrn fur 'I'('F, plurne drres racrt hur ~re t ►► 1► e desi"tred hefure tihe clecisiern is 
"tittalized " to select the rernedial .rctir ► rn in tllis )EtOI). '1"lae existirng dal:r are sui)ic°iettt to 
suppr ► rt the Selectic ► n c ► f' the eleuient5 ut' thc~ ~°emedi ~tl ttctioar that .rplrl ~ ' tc ► the '1'( 'I ~. plurtte. 
'1'he hasis f►► r ttiis afrhe: ► rs irr the JG«'FS and in EPA's pr ►rJroseci plan. 1N'Itile the ,YC;V1'PS 
et, almrteg rlitt'eritrg renredial acti(ins for the three plttitles (hern7ene, rhlorr ► heurene, aYid 
'1'('F,), t.his ItOI) 5elects a single, urnifie(1 remedi;rl actir ► ri. :X11 cc ► nrprrnerrts of t-lre x`enredi<il 
at-tiurr 1tii11 he desigrnetl 5r ► an tr ► ensure nreeting all cri'the 51 ► eciticrttir ► rrs srncf lroviisiutt5 in 
tlris lt( M. 

The (lata lrresented h ~ the I)el Anro Responderrt5 (hereafter, "ke51rc ► rrderrts"), n°hich ran i ► e 
iritc:rlrreled to sul;l;est that `I'C1+; nright rnove adverselti ,  if ncrt a1drew5ed as hart of the 
c ► verall rernedial actirru, are cortsistetrt with FPA'ti tmclerstmrding n#' TC'T' (auri relate(l 
c•hl ► u -inated scrlvent,5) cr ► nt ~rnrinatic)n ttt tlte Jnint Site. 'This is wh3 Ii,YA .rclded renredial 
-rrtirrn elenrent5 f'trr T(`I" in tlte,l?GWFy. 7'he 1)raf't FS dated 111ay lfi, 1997, Fflrirlr -v~ as 
autlr ►► recl hy tlie,jr ► int I3artie5 (1~ 1r ► trtrt ► se f'hernical and the I)cl Anicr ReSpt ► ndetrt,5) (licl nut 
.rddre5s 7'U1:. 'I'lie tvniedial acti ►► n 5electe(f hy this IlOI) Ni ill prevent the "exacerhatiort uf 
the di5trihutiirn r)t` I'CE," 

This rrrrunrent and mtrm nf the con-rnTe nt,5 ~flhich 1'►► llr ► vi; d ►► tnot sufficieutlti clistinhuish 
1)etween rcnledial selectiun aud reriuedi ~rl desii;rr. 1'Vh:it Ihe comnrenter nrean5 by 
"rinalizatiun" is xrcrt rle:rr. A clarificatiun ►► f tiris i5 therefure irnpurtant in FTA'S initial 
r-eSPc ►n5e here, 

'I'lre Supertund prucess inrlutle5 renretl% evaluwtic ► rt rrtd wclectiryn, foli ►► «e(i hN renrediul 
desi;~ rn anc! aetiorr. Nk'hen the reruc ~ clial ac~ tiun ls selr ~ etc>cl, it i.~ nui v et de ~~tii ~;necf. Sc► rtiN r ► f ,  tlre 
rrreans 11)rit "°ill he nsetl tc ► atfirili (he 1>rm'isi ►► ns in the flOI) are m ► t vet rleN, elt~ he-d l ~entling 
the rlesigrr. 7'he de,wit;n arnti r ► ptintiratir ► n r ~►f ihe rY~ tneclial «Ellficicls fc ► r thi5 retueclial artir ► rr 
(tirr.rlii.ecj lucationti t ► t'e?.traction .rrttt irrjecit ►► ir N4'ells, clistrihtrti ► rn uf ptrtr ► l)inq

' 
 arr ► rrn ~ FNells, 

etc'.) H'ill 1 ► e perfornrecl durin"; the r°emerii,ri ciesi ~-n stage, ►r►► t tltrritrl ,  r -enredial Selectiurr. 
Tlre rerluirernents ar ► cl prme5ioris of thi.4 ltO1) are tu he rrnet al ► d t-antrot he oNerridclen h ~ 

the r)e5ign, hr ► WeNer'. 
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>E+11'A agrees witii tlye cummcwer ttiat sidditiu ►►al liel(I d,itu ares required to rczm}Ilete the 
tlesign as required 1 ► % thi,5 RO1). Sotne E ► t tl ► e nece5surN data hertain to t•critiirtg the 
d'tstriltuti ►►n an ► d suurces of 'I'(T` antt rel,iferl 5u1ve1 ► ts in the '1'C'1" plurne, as sul;rested itt tlte 

 ri ►n►n►e► tt. '1'his lt(I) re ► luircs th. ► t the5c data he collected a5 I)art ► fF tlic re ► ituclial desit;n 
 pl ► a,tie (set' reslmYases to Curuniel ► ts 1.1 thr ►► uglt 1.4 ). '1'these data Ni yll alluw tlie de5ign tu 

Ct ► ,~ ► n-c that "1'f'1', v4'ill rnc ►t ►i►►► Nc a6cr5ck in re51m ► ise to am,  I ► vclraulic extracti ►► n ttiat 
ot•curs as part ►► f tlZ e reiuedy.   

Iluwever, Y,1'A does tjot at;ree that tl ► c reiuedial selet'lion caunut occ•ur 1 ► rior t ►► collectint; 
tl ► is data. 'I'he feasibili.ty of tlte selected remedial altHrziutive i5 e5tahlishcd tiutlicierntlNT uti 
rl( ► cun ► euted bN EPA'S ifrohosetl plan, thc ,1(;NVFS, and tlte adu ► ini5trdtive record. 1';1'A 
a ~;i•ees tl ► at renietlial tlesigtt oftlle rettiedial actit ► n (a4 d wliole, 1 ► ot ,ju5t f►► r r1 ► 1orohe ►► zcne) 
drl ► ends oii additiuual tiata; we rii5ugree tliat rvme(lial selecti ►► n dues. 

7'he comttienfer su;;gests tliat ihe parties reslmn5ilale fur tl ► e 7'(.'L' co»tar ► fiitutirun uear the 
wc'ster'Z t horder ► }f the 1'►► r7ner llel Aux ► hlant sh ►► uld c ►► llect tl ► e data neces5ary lorr tl ► e 
remedial (teasit;n. '1'his R01) does ti ►► t specifv allocations of respunsibility f«r reine(lial 
design not- tinancial liability. Itather, thc Id0l) ,5pecifies whal will he perfortned and 
:3chieNed us tl ► e reuiedial actiun, indepettdent ot'the que5tiu ►► of A1 ►o► wili condurt this .rurk. 

[The Following Text Taken from Comment.er's Section 1] 
In the proposed plan the EPA recognizes the signifcance of chlorinated solvents as an integral 
aspect of the proposed groundwater remedy. Inclusion of the TCE plumes and the associated 
sources in the remedy correctly indicates that the TCE plumes are within the hydraulic influence 
of the proposed chlorobenzene plume remedy, and must be addressed as part of the groundwater 
remedy. This conclusion is supported by groundwater rnodeling, which predicts that without 
countermeasures; the proposed chlorobenzene remedy results in unacceptable excursion of TCE. 
The principal element of EPA's proposed remedy for the TCE plume is to partially contain the 
sources of chlorinated solvents' by pumping and treating groundwater at low rates in the 
immediate vicinity of the sources. Additionally, chlorinated solvents present within the capture 
zone of the chlorobenzene plume reduction remedy wiIl be removed and treated along with the 
chlorobenzene. 

Several technical issues remain to be resolved before this aspect of the remedy can be successfully 
implemented. First, as stated by EPA, "Additional sampling during remedial design will confm 

' The term chlorinated sofvents as used in this document refers specifically to ail chlorinated compounds 
detected at the Joint Site and surrounding area exclusive of monochlorobenzene (i.e., chiorobenzene) and 
dichlorobenzene isomers. The use of the term TCE plume in this document to describe chlorinated solvent 
issues is consistent with EPA's definition in the proposed pEan. 
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the exact size and nature of the TCE plume in the MBFB Sand for design purposes." (page 35 of 
the Proposed Plan). The Respondents fi.tliy agree and interpret this statement to address bot:h the 
dissolved TCE plumes and the sources of TCE. Secondly, the EPA recognizes that the design of 
the TCE source control remedy will be directly tied to this fi.trther characterization and for that 
reason states that "If the data reveal unexpected information, adjustment to the remedy will be 
proposed and implemented by the EPA r .as  necessary." (page 35 of the Proposed Plan). Equally 
important in this regard is to fully understand the influences that the proposed TCE source control 
weli(s) will have on the chlorobenzene remedy and, vice -tersa, in order to avoid adverse 
competitive impacts on each remedy element. 

0335 EPA ReStri ► r~5e: 

't'Ire conuueuler .  re1'ers trr the "chlor ►► frenrene rerned ~ ." 'F`he J("AN'1 ~ 'S evaluat.ed actinus fr ► r 
eai-lr r ► f three plunte5, and evaltrated hrrN► suclr rtcti ►► ns nri-lrt a1Y'eet each t)tlrer,  
tltis FtOF) selects oue remedial acti ► rrr. A11 of tlre ci ► ntpuneut5 of the reruedi ~ rl acti ►► rr tri11 1 ►e 

►► Ittimized tugetlrer irr the re ► ueclial desigu phEiSe. Onee ilre renreiFial uctit)n is desigr ► ed, 
extractic ► n and in,jectinn rvells tYlrically serN:c :r 1 ► rimdry 1>urpilSe wilh reslrect tc ► onc uf the 
tltree plurjtes, but rrtay play a rr ►le in tlre action fi ~ r ►r11 tlrree plarne ~;, cicpendiug on the 
lr ► c.rtiun r ► t'the ~~ells. FPA tlte.rel`oi•e irrterlrrets ilre tertit "clilur ►► ltenzene remedy" as art 
irrrpreci5e lerrn NvIrirh It ►r► sely refet's to tfre lrrrrtiun rt1'tlie renredi,rl actirtn 11tat is lrrinr.rrilr 
t;trgeted tcrvIarcl ihe clilorY ► benzene 111ume. 

F.PA is well rFiare of'thc> irrrpurtiuice of couorrlination ~aritlhitt tire remeclial wellf7e1(1 to ensure 
tltat m4er5e nrigratiort of crrnianrinantti Nlreilrer nfT(`F?, henzene. ur clrlurr ► benzer► e ) dr ► es 
ttt ► t uccur. 'I'hiS is why the ,l(;VVFS at ► d t}tis ltf )1) inclutfe criteriir fr ► r-  11re cte%-elupnrent of' 
tlte Nwellfield that recluire tlte preventirrn uf ttcl%erse rurrvernents r ► f cr ► ntantivant5 or NOtat tlte 
ctrrrrnrent ret'ers to a5 ``crrrultrtitive intl}act5" frr ►► n tlre utwraliuu nf'the we.11fieltl trn the 
tlistrihutiun of' all cc ► ntaminant5, LI'A also undertitands tlre p ►► tential need for• :rdditiurral 
rlata rrn tlre T(.T: distrihutiuri arrd 5r ► urceti: lrcovever, tlrese d;ita are needed fr ► r• tlre desit;n nf 
tlre rrrrredial "'Nsterrr ratlrer tlran fur the cwrrc:ehtu ►tl eI . aluations Irer-forrjretl in tlre JGWFS 
( See last retipmtse). 

I::PA ha> rtut ,sfrccilied in t1ri.5 IZOU tlrat nc ► 	 rriil;rtrtir ► n nt'cc ► ntarrrirtants strall ocrur 
at ►t11, ni ► r has it specific'd tlrsrt the hutcntial fr ► r• thc-se tilrall he corirpletely eFiniiwttt°d. 11't ► ile 
the J(rNN FS lr ► rs slrr ► wn ifrat it shr ► uld be fea5ible t ►► atit•quatel ~ ' lirnii artt er5e rnigrati ►► n of 
tiAl'I, r ► r clis,suh , ec1 l)lr;t5e cr ► nt;tnrivants artrl still rncet rerrrerfi.rl irctirrn rtFijeetives, it is 
Irutitiible that sE ►utr adt, ersc,  rnigr;rtio ► n cuulil ► rccur (furirrg renrcdial irrtl>leirtc=ntatiun. 'F'Iris 
ltO1) cr ► ntairrs Irrr ► N i5if ► ns t'nr• ynch ► fms5il ► ility, retltiirirrt; tltat tlre rentecikal desigit he 
atlju5tetl t( ► reNer5e atrd cr ► rtiain the fritIer4r rtripriitiuri. 1t i5 cruciaF tt1 nr ► te tlrat limitin ,  
;arlN 	Illigratio)r ►► f' cont:rrni ► trtnts slrall tr ►► t t:tl.e precantirrerncc r ► N~ er aIl trthen ce6ormrtnce 
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criteria autcl r-enietiial act.ion G ► hjectives ►► t'tlre seleeted retrteclial :tc:titrn. IZatEret`, Iiiititilig 
1I6 Vt-sc migraiinn shall take place witltiu tlle r ►► ntext c ► 1` nletAing a11 suclr 1 -eyuir-etuetrt.ti, 
i ► tcluding hut uc ► t litttited to attaininr; ,illlllicahle r ► 1- releNuul alul al ►1►r►► Ilriate rerluirenlents 

 (ARAIZ.S) irl .t rea5cluahle linte frame, and att.rillitrg tlre required rate c ► f redurtion iu tlle 
 v ►► lunu ►► f tlte ctrinroI ► enzene 14ttrrie outtiide the c ►► ntainulent zone. 

`I'lte optiuliratiou nece55 ►u-y t ►1 liutit a6'e-r5e rnil;r-ati ►rl► a,5 disrussed I ► v tlte c ►► lilmelltc r can 
OCcur in renredial (lesigll and ~still tueet all ► rf t.he rerrterli ~tl ~ ► hjective5 artd specifirali ►► n5 in 
this 1101). 'I'tte reuteciiFtl de ~kigp uiay ;itut vit►late the:pmvision5 of' t1t,is ROv. 

Groundwater modeling results definitively show that without corrective measures, the 
chlorobenzene remedy will result in unacceptable vertical and lateral excursion of TCE, contrary 
to EPA's stated performance requirements. 

~336  ffiA  Response : 

'I'he coulnlelltet~:5 stalentent tltat gr ► lund ~tater rnlc ► deliug "definititiely shc ► Nr5" thaf. T('E 
luigraticlu ~~ i11 be utt;teceptabie witlrEtut correctiN e rtte;i5ures is an u ► , erstrrte.nlent and is tlot 
sul ► ported. NVe uc ► te tluat the degree i ► f unrertaint} ass ►► ci ►ited %vittl 7Vh: sinrulatirins is 
ltrucll ttiKllel -  thall f►►r henr,ene aud cltttra'trilernzene in tlle nl ►► deling efforts ret'erred tc, 1 ► v the 
cf ► lunleuter, TI ► e niodel does nul "definitivel,y" predict tlle ruigr.rtiun c ► f '11'1+~' in am,  
rensottable sense tlf' the wutd "defiuitive." Nottetlrcless, ay already discu55ed, 1 ~;I', ~ cic ► es 
agree ~~ith tlie conlnlenter tllat thc ~ potenti:~l fc► r ~ 'CI{: migratiun sttc ► uld be addre55ed b ~y tlte 
reniedial action. F1'A inrluded a colnl ► ultent r► f the relneclial actic ► rn tc ► adclresS 	in the 
Jf:YWhS spet:ifycally ,  Ilecause the rc:uledial aclion c ►► mpr ► nent5 for ctllurobenrette and 
heltzcne cotltd adi , et-sely iltll ► :tct the distril ► utioll oF'1'('.1'- ill the atlsenre of a crmtairnluerlt 
scenario f► lr T('Y. 1hta ntorieling perforluetl by the Ilutentiallt° resp ► lnsihle Ilarlies (1'lZ1'S), 
ilrcluding the cumrnenter, did nnt irtrlude t}he T('IF, reruedial aetic ►n ]lr►►Ir►► se.<l ky 1 ,:1 1 A aud 
tlle nludul theref►► re silrlulatctl a"N ~ ertical altd lateral exctursic ►n ►►1"I'('1?" referred tr ► in thi.s 
f't)111rI1E'Ilt. 

These nlodeling resuits are based on a preliminary estimation of the TCE sources and plume 
which were defined only in a most general sense. The degree of resolution regarding both the 
location of the sources and the spatial distribution of the dissolved phase plume dirninishes with 
increased depth. Recent data collected since the rrlodeling effort (Dames & Moore, 1998b) show 
increased TCE concentrations and apparent continued vertical and lateral n -iigration of TCE, 
including elevated concentrations in the Gage aquifer. These data cast significant uncertainty as 
to the presence, location, and vertical penetration of chlorinated solvent DNAPL sources. The 
uncertainties in all units are significant and must be resolved to adequately design'the proposed 
remedy for the TCE plume. 
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/,337 1-1 - 1 1,A lteSDoUsc : 

FI'A firllN,  understauds tlie uncrrtriia ► tie.s icss ►► uirited witlt 'J'C'h' di,5tributicnr mrd suurce.5, 111~ 

relleatedll titaleci in the JGWF4, attci iutends tu resoh°e tlrese urrcertairlfies r3t the rernedial 
desigu ~t a~;~, r► 5 appr-opriate. 

Additionally, because the TCE sources are within the hydraulic influence of the proposed 
chlorobenzene pumping wells, TCE source containment by pumping will likely have some effect 
on the chlorobenzene remedy. The low biodegradability of these chemicals under site conditions, 
coupled with the local presence of continuing sources in positions upgradient of the Joint Site are 
principal factors influencing the continued movement of the TCE plume. In light of these 
conditions, it is imperative that a more thorough understanding of the TCE plume and related 
source areas be developed prior to implementing any elements of the proposed Joint Site remedy 
if EPA's st.ated performance requirements are to be achieved. It is exactly for this reason the 
"EPA proposes to collect additional confirinatory data on the TCE plume in the remedial design 
Phase" (page 33 of the Proposed Plan). The Respondents concur with and strongly support this 
concept; however, the Respondents also believe that a more protective ;  effective, and efficient 
remedial response can be achieved by accelerating the acquisition of these additional data in 
advance of other elements of the proposed Joint Site remedy. 

sn338  1:1 1A  ttespc► r15e . 	 ~ 

h:I'/~ ccyttcur's that the st ► urres and exteYtt tff' clilnrirrated sr ► tvents dt the ,loirrt Site need t ►► be 
further :rs5essed prior tt ► ccrrrilrleting the tlesign uf tlre jr ► int Site r-vrueclv. 7'lre rlesign of tlre 
reruedial actiort cunrl ► rr»ent4 for 	plurue, hrm ~ ever, does trot ncTd to he cr ► nducted 
} ► ricu• tu re.ntcdy seleetic ► u and the e<<aluatic ► u of t)re ferisil ► ilitN i ► f ttte oNerall remwclial action, 
irrrlrltliug those cornl ► oneuty tar•geting tlte chlori ► ber► zerre arnd bentene plur ► ye5. 7'he exi5tirng, 
rlata su-e 5ufticieut t'or fhc feasilrilit ~~ -study-level e ~'aluati ► ms, snclr rds the cr ► rnparatil°e 
tT ~~ aluatir ► u ut' ditl'erertt remedi.rl ;rlternatives. 'I'lre 5elected rYmetiv fr ► r the dis5olved 
rrrntainirranls at tlte ,(r7int Site, sueh a5 tire launrp-treal -iujc:ct aphroach for the ( 1 ) 
cotrtairrrnent ot't1Ye di.55r ► 1Ned cc ► ra t8nrirr ►ints, (2) cnritaiurrrent r ► f'the cI ► lcrrr ► berilerre ►tnct'F'('1 ~: 
sc ► urex.5 (i.e., I)NAl'1,). ancl (3) lrlunre red ► rctiorr/rei ► ruval uf clrl ►► rc ► lrernjeue 111:rs5, rOi nt ► t 
likelN chau,;e b:aset1 ► rrt the lr ►► teutial firrdinri5 on 111 -, di,titrit ► uti ►► rr aucl ,Sources. llc ► ~i, ever. 
. ► s Stated in the prupuserl Irlarr, rrdjustruunts tn ttre `['(T' errrcl rhl ► ,ruhenzcue rerueclies ctln be 
Irr()Ix ► :wed ar► (I iml ► leruerrted hy F1',1 if the collerled clata re ~ e►xl unexlrecletl inforr ► wliun. 

If'tlre r ►► rtnrrnertter nteaus ti) nuf; ~,e ~st ttrat rerr ~c~dial cle ~5~ il;u it4elf 5huuld, irr 5urue r ►► rirrner, 1 ► e 
IrlraSed 'suc'lh tfrat the drtta are ol>t. ► inerl r.tt the ]rr ►► pen coint in the i-enredial desigt► I► rnwes., 
ttr aflcrw i'er1' desil;rn cr ► rtYptetftrrr, 1I ► eu V1' k ag►rees ~~ it Ir t( ► i4 tMnnrei arnd will take it uncler 
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adN ise ► ne ►at. EI'A does itot necessatil)' agree, 1 ► o~ceN-er, thaf al# t'eutedial de,5igct Zitust w-,lit 
t'►► r 11 ► c arquisition of this data. 'I'he state ute ►nt that it is "in ► per;ttiti c" that a ntcfre thttrough 
undet standing of the `I'cla' piun ► e und source areas hu uhtairred prior tu irrilflementityg 0tt ~ 

 E.►ftlre cui ► tpotiettts ofitbe Joirtt Site reu ► edti' ► ttwy 1w a ► i oNer,5tatej ► tcut. 

COMMENT NO. 1.1: MODELING OF CHLOROBENZENE PUMPING SHOWS A 
SERIOUS POTENTIAL TO CAUSE ADVERSE MIGRATION OF CHLORINATED 
SOLVENTS. 

Modeling results described below strongly indicate that a delicate bala.nce must be maintained 
during the chlorobenzene remedy to avoid inducing adverse migration of the TCE plume. This 
balance is required in a region of the MBFC and Gage where overlying units are known to contain 
significant concentrations of chlorinated solvents. 

On339 EPA  swoiise: 

F['A's uudei-5taridirig ot'tlte pr ► tentiai 7`('F, rnigration is cottsistent with the restrltn ot'the 
cottcel ► tustl rrwdelirig hey"forttyed hy the Resporn(lentti. 'I'he 1)rttft .loi ► tt Grou ► rffivitter 
Fea5ihility Study reporl pr•ep;tred by ihe 1'1tI's, includirng the rormnenter, ditted N1aNi lf ► , 
1997, did not include any remedial ruea5ure5 for'1'('ll irt 5pite ol'tlte p ►► lential for adverse 
Ytiigratiou of the 1 , C1", plurne in the course ot' tlte rertuedial actions that wer-c ronteruplate.d 
iti thaE docttcnerit. V1'hen F['A tuok oker the .ICVVFS et`f ►► rt itr 1u1y -1997, this techrtical t;ap 
was ideiitihed as a 5horicornirig of tlte I'RI' draft caf  thefeusibilit,v sttrd). '1'lterefore, a 
rertic~dia ~l aGtioit for `lY'I ~, was included in tlte h.1' ~~ -autho~d ,1(YWFS f'or the rea5r ► nw that 
-tt-c> pointed out lfy the Respondents (e.g., the I'('F pltrrne is within tl ► c itydratrlic influencc 
t ► f tlie puntping we115 priniarily focused ort the c111orr ►l► en2ene plurne). 

1 ~,1'.-~ agrees that tl ~ e reruedial arti ►► rt sh ►► uld 1ia ~~ e an ``i ► ptiritirati ~~ u" process durint; arul/or 
after the additi ►► ual '1'CI; data are cullected. (It is rtot elear, 	ihat Fa'A'y ti ►► tiE► rr ► 1f 
`' ► iptinii2atiott" exactly parallels tliat of tlte c ► rnunetrter. 'Chis i5 furtihet- cliscusseci irt 
respur ► ses (u couunet ► t ?.) 'l'he ttptirructttiE ► n, hmwet7er, take5 place ir ► ttre r-eritedial de5ign 
pha:~ , ~khile tlte t•entecli ~tl ohjectk'es, remerlial aetiorn (i.e., 1 ► unilr-treat-i ►►ject) and the 
degree of :~ggrc~ 5sitieness ►► f tt ► e re ►iredial acti ►► n ~r`as :~ phropriatt ~ to eN- aluate dul•in(; the 
feasihilit ~ .5tud ~'. '1'he Selec ~ ti ► nt of the final r c~ rnerl ~~ frt ►ru tlie teclruic ~tl aplrr ►► ~ich itttd 
aggres,sii ~ ent~ss ~taudl ► oint di ► c-, nut preclude furfher optimization uf thi5 tuntedy diur-ing the 
retriedial rlesigrr pl ► ase. 13a5ed ou the tindi ► t~;,ti ► ,f' lhe r ~~ ► m~dial dc5ibrt, the welifield ~i~ ill hc 
optintizerl t.o reduce a ► ul/or prekerrt tidN erse tnigratio ► i attd the con ► petirtg e11'ects ni' wellsy  if 
twcessary (.. gaiYt, sec alstf dist , tv4siutt of `: ►►pt.ijiiizati ► >n" iu re,51 ►►► rtse tat ct► izltawr ► t Z). 
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It is also important to point out that the proposed TI waiver zone in the Gage does not encompass 
all of the area described above. This is particularly true of the area upgradient of the most 
probable location of injection wells currently envisioned for the Gage component of the proposed 
chlorobenzene remedy. Consequently, as configured, the proposed remedy would not contain the 
TCE plume pulled down into the Gage in this area as a result of chlorobenzene pumping. 
Therefore, consideration should be given to either expanding the TI waiver zone in this area into 
the Gage aquifer or optinvzing the chlorobenzene plume remedy in order to avoid downward 
migration of the TCE plume into the Gage. The modeling results clearly show that further 
definition of the sources and limits of the TCE plume is a prerequisite to designing the remedy, 
which, in turn, is a prerequisite to finalizing the chlorobenzene remedy. The following discussions 
provide additional details regarding findings of more recent groundwater monitoring events as 
they relate to the need to define and understand the TCE plume and its sources. 

z340 I;PA R onse : 

EPA agrees that the potet ► tial exists fin• tlre 'f('I? hlmue to nrigrate to the (;: ► ge Aquifer, if 
tnxtigating actic ► ns are not tahen. Additiona) dxt ►r rerluired clurirng the reinedial desigr ► 

pltase will assist in designirtt; tl ► e remeclial actio ►► so th.► t tlris dues nut urcttt•. I;ased only c ► n 
exist.i ►tg dOta, the 71 wniver zr ► ne carnn ►► t I ► e justitial ► ly extcndecl ti ► tl ► e Gage Arlrtifei ,  helnm 
tht= beytzene ur T(:`l+, phin ► es at this time. I`11 1 A ran irnpleu ► ent arnendments r ► r r ► tl ► er 
mr ► cliftcations trr the 4electect t-etrnedial actiui ► in (he event that tl ► e aciclitir ► nal dats ► oht:fined 
rlur-ing rer ► redial (le4ign inrlicate the neerl fur suclr nioditicati ►u► s. 

The cotnnienler's statement that ihc resrr ► e.dial artion "as currently cctnfit;nred" H ~ ► uld nut 
contain TCE contamir ► atior ► clr.rwn down iutr ► the Ciage aquil'eruss ► uue5 thr ► t this RUl) 
reStriCtS the «Tllfield usecl in tlie mruleling srenari ►► 5. 'I'I ► i5 i5 itvt the ra5e. ThiS lt01) 
c ►► ntain5 a 1 ► r r ► N , i5ir► n tl ► at the T(`F, be contained, and Sr ► tl ► e remedial acti ►► rr rl ►►es in fact 
address this i ~s5 ► ie. If 5i};nilic. ~► nt rnovertrent ~~f'I'('h~ t ►► tl► e (ir3ge r ► rc~ rrr~, t}~ c► ~ tl ► e r< rnerli ~ ► i 
desi ~ iu will he nri ► ciified t ►► ;► dclre.s ~5 tt ► i5 lzr ~ ► bleru. 

Orrre srf;ain, 1?1 1A dnes r ► ut :fgree tl ► rit tlre ch[crr ►► 6er ► z,etre reryredt caurrnt 1 ► e scicrt ►A 
5uf;lx ►rt►►1► h hriur t ►► r►t► tairrir ► g the data in cluestiur ► :►1►► 1ut 'l`('E. '1'lte ►•►►n►►►► ent at;ain state ~; 
that ``designirrg ttre rerttetly" iti a 1 ► rerequisite t ►► "tinalizinl; the r•etnedN." 'fo the eNtent tlrat 
"tin.rliiil ►I; ,,  in►l► lie,s, °°,selectinh," l ~ ;}' ~1 r1i.4agree,5. 	;~~ 5tatc~ rl, l ~a':~ rl►►t~ s agrec,  11ia1 tle4i(; ►► ing 
the re ► iie ►l.y fully Nt ill riel ►e►►rl ►►► r ariditi ► }lra] ilat,o ahuut '1'('F. 

Montrose Chemical and Del Amo Superfund Sites 	 March 1999 

BOE-C6-0013307 



Record of Decision 	 III: Response Summary 
Dual Site Groundwater Operable Unit 	 Page R4-9 

COMMENT NO. 1.2: WHAT ARE THE DATA THAT INDICATE CONTINUED 
GROWTH OF THE TCE PLUME? 

New groundwater data collected since October 1995 indicate local changes in contaminant 
concentrations that influence how the groundwater remedy should be implemented. More `. 
specifically, these new data report locally increased concentrations of one or more chlorinated 
solvents in all units in locations that lie within the hydraulic influence of the both the TCE plume 
remedy and the chlorobenzene plume remedy. These data indicate uncertainty as to the nature 
and distribution of TCE plume and sources. 

OP 341  i?1'A Res zonse: 

See res1mn5es t ►► Co►nllieutti 1 artd 1.1. '1'hc fi ►lal de5ign ►►f Ilie reined-ial acli ►► n will be hased 
on ct ► nsicleration of the data idetxtafie(l al ►►►i , e. 'rhese d.ita are 1 ►►► t irironsistent -,+itl ► the 
ci ► nwelltual franYework already used ili selectiiig the r-e ► nedial aeti ►► n. "I'he J(;NVFS lias 
developed the criteria f'or tiie perf► rrnianre of' 11 ► is ren ► edy. `1'he tival rlesigtn «f tlic remedv 
will i~e hei-[i ► rnned at tl ~ e i~ iuedial de5io;n stahe 1 ► ;~~~ ed ou tl ► e results o1' a<tditioxaal data 
acqtlisition, irnrindiYtg, 1 ► restinifihlN, tl ► e (lata ret'erred t ►► Iw tl ► e rommenter. 1`lie detiigii of 
tlie rerniedial actiot ► umnlwuerlts fur tlle T('1 , ; t ► luu ► t+ Ni- ill I ► e hal;► nrc•d with reshect tn :.ill 
►► t1 ► er aspeets ot'tlie rettie.dial acti ► ni 10 litttit tl ► e aclN- ei-,5e inigratiun of eonta ► ninants Fchile 
4ti11-tnWetittg all otltcir pxcrvisions c ►f this R011. 

COMMENT N0.1.3: WHY ARE ADDITIONAL DATA NECESSARY TO FURTHER 
DEFINE TCE DISTRIBUTION? 

Available data relative to TCE in soil and groundwater are lacking compared to that for benzene 
and chlorobenzene. Consequently, the level of resolution regarding the lateral and vertical 
distribution of TCE in both the vadose zone and the saturated zone is insufficient to adequately 
define contaminant source areas and the resultant dissolved plume to the level required to allow 
implementation of EPA's proposed remedial responses in a manner consistent with achieving 
EPA's stated perforrmance requirements. The following sections review the available data and 
outline the reasons why additional soil and groundwater data for chlorinated compounds are 
required in advance of proceeding with any of the proposed remedial responses. 
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~jti ~ 342 El'A Response: 

Sec respon4es 10 ('orrrnient4 1.1 ancl 1.2. 1 ~:1'.-k .igrees that <rciclitional 'I'(1: data a ► e nteded 
cintl irttends t ► r cullect additional datri ciurit ► ~; ihe t ~euredial de:5i ~ ir pl ► ase. 7 ~ he ,it ~ WF~S 
devek ►ps and e%alttates tlte t't'asihility crf" a ronccl ► tu.rl '1'('1' rcrr ► edti, NNhich, acxCortling to tlre 
c•riterix foi-  the devehopttient of tlte gtYrrin(Nater 4cerrs11-ir ► s f ► resented iri lhe ,J(INYiN, will 
hreN- etit adverse itiigratiott of Tt'F. 'I , Ire selected rernedial .ictimn N) ill alse ► be optirtrizvd 
,A itli respect tt) tlae chlort ► benzetre plrniie ha5ed ( ► rn firndings ciurirrg the rei»eclial.desigrr 
hha5e, if needed, 4rf as to provide tlre hest hmlarrce .inir,nl; the reiiredial actirms for 1he 7'('Y, 
ltlurtie, the hettzene phime, Urtd tlre chlc,rc ► benrcne { ► itrrne. 

E1':k does itot agree tlrat afi5olutely all aspects uf' IhiS data rrquitiitiun riecessarily rirust 1 ► e 
Coulptetc.~d pr-ior ic ► atrv advtincetneYlt c ► f tire re»>edicil design or -.rcliun, 1imiever. 

COMIVIENT NO. 2: 
BENZENE PUMPING`SHOULD BE A CONTINGENT REMEDY AND NEEDS TO BE 
LINKED TO THE PERFORMANCE OF AN OPTIMALLY DESIGNED 
CHLOROBENZENE REMEDY 

The EPA cites uncertainty regarding the migration of benzene as a.principle reason for proposing 
pumping to prevent unwanted movement of benzene. Previous modeling has shown that 
unwanted movement of benzene could occur if the chlorobenzene remedy is not properly 
designed. Likewi.se, modeling has demonstrated that unwanted movement of benzene can be 
avoided, and improvements in the overall performa.nce of the chlorobenzene plume reduct.ion can 
be achieved, by optimizing the chlorobenzene pumping and injection wellfield design. Prior to 
receipt of the June 1998 Proposed Plan, optimization had not been conducted for Alternat.ive 4. 
Consequently, the Respondents are convinced that optimization modeling of the chlorobenzene 
remedy is a critical.iirst step in the design of the remedy wellfield. As shown by our initial 
optimization effort included herein, the chlorobenzene remedy can be optimally designed and its 
performance understood through modeling and/or verification monitoring. The Respondents 
believe that only after these steps have been completed can the remedy for benzene be properly 
considered. 

L?PA llesiac,irse: 

I'hi5 comtlzent 'jiar1 tlrr rnm,jrrrih ut tbcrie vtliic}l J'olluFS use tlre term "cfl?timizatiorc." 
i~ islieti tr ► rtarifl' tlrc itse 	tcE- 111 tts it is not cic°mr th:rt tlre cr ►► tirttettter's defiltitinn 
1>"3r'illel,5 l ~:f'A',5, f)lrtirni/atiuu is a pr ►► ev54 that r ► ccur•s irr tite remedial rlesit;n plta5e. 
Uptirilizatiun ►► t a•r rllfield invr ► h , es adjustit ► g mid testinf; differirtg ktic.riiran5 of ' extr:rcticrn 
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anrl irrjectio ► ~ Hells, pun ► 1) rat.e disttil ► ufi ►► rr.5, .rnrl lautnhin; techniyue5 tr ► rnaxiruize tlre 
elfivienc ~ with which tirc retneditil systetrr N ► ill rueel t1Ye requiret2tetrtti of' tlte Ii(}I1. Anton;; 
r}ther thirrgs, the wellfield at the Joint Site 51 ►►► uld he ol ► tintlx.i.~d tr ► limit the potent.ial for 
adverse uiil;natictn af cout;urlinants, ►► , Iril ►> Still ruccrting rrll ollrer obiectires tiitd reqitirejtrerrtti 
r1f Nre re,~rc~dirrl rrction. ~t'hilr ~ ihe .JG ~'~`1~ ~ shuwed that tlu,5 ~~~ as feusil ~le, thrre tivill ht~ 

flexil ► ilit ~ ,  It ► ruoclifY tlte wellfieldti used in tthe ,i(;Ni'F.5 in the rerrtetiial design Ithase. 

1:PA cn ~ isir~ ns tliat olstinti ~.rtiou f►► r this retiredial uctiou ~~ ill inrlude urnuerical siurul;itions 
of the groundwater f[ow tttttl 5olute trarr5lyrtrt usinl; a niorlel. ]lowever, the lw ►► cess ot 
sirtaulatiott rvill he to a signrficarit exte.rtt based om hilot testing and ad,jir,5trneut during 
instErlltuent and ► ,lvration of actual reuaedial s~ stenrs. The existing nrr ► del r ► f tire J ►► irrt Site, 
tisedin the JGN'VF5, wi11 be retined and ul ►dated 1 ►:► tied on hil ►► t testing to increase lhe 
relialti(ity of tlre ruotlel sintulatious for the oPtiitiization ]rrocess. '1'his p ►► int is cruci:rl 
hecause the existing model is not Sutlirieut for t.he r ►ptiruizartiou nf the renredial system. 

hr arlditirrn, there is a detir ► ite lirrrii tr ► the degree of optiutixatitrn ilrat can he lwr ► vided hy 
tlrndelirrf; alone, Motleling H -ill he used full% as a tr ► ol within the c.tlntext of artd in full riew 
of rrrodeling lirnitation5. I lowever, t.he cdesign of this t -etnedial aetion cannot be fully 
oPtin ► izt-t.l 5o1e1y lty xur ► (leling. 'i'lte cornrnerYter, in this croruXtietnt ttnd nyany oftho5e Nihicl ► 

ft11k7w, rel'ers altttUst eac.lu5kely to tnodelizig ol ► tirrricatir ► n. We stress that some of' tl ► e 
liwitations and unrertainties tliat h;PA lias noted r ~ ith respect tr ► the JGkVF5 inodel NNill 
al)pl,yI to all ruodel5. tlltintately , , onlv the artual install ►ition of'the system, fr ► llowed lr ~ 

.3ctusrl fir>Ic! nhtiruization, will en5ure that reme(lial ohjectives le.g. rontainn ► ent of a plurne) 
van t ► nd N%ill he niet. 

As stated in our ahove respnnses Evith re51 ► ect to the 'I'('F plunre, ol ► tirt ► iz-ation n ► r,delirig (as 
tlre cr ► nrn ► euter refeas to it) and verification nronitoring will take place durirrg rernedi,il 
design arnd retnedial action. Limiting the unr8anted rnovernent ol'henzene, within ttie 
corrtext ►► f attaiuint; all other rentedial r► lrjectiN es, iti cicarly an ol>jecti% e in tl ► is H171T and 
the entire JCWFS effort. Hr ► Hever, EPA cannot trgree vtith the statenrerrt hy flie 
eornruenter that r ► nle at'ter the reuiedi.rl flesigll is corul)lete(l for clrlorohenzerre can a 
"rensedy for berrr.eire t ► e 1 ► rri1rerly cnrtsirlererl" [ernl)h a(.klcClj. In terrus of renredy selection, 
the reniedial action f ►► r ( ► enzene lras heen 1wo1)erl ~ considered alrcarly. '1'he e ► trrrrrtenter 
in ► plie5 that rernerlial action.5 f►► r clrlortrheirz.ene nrust Ire rno( only desigrred hui functiona1 
before auy ~ el aluhtiorr t ►f ren ► edial seleeti ►► n is5ues for the hetrzene plun ► e i5 ever ► 1au45ii ► lc. 
Ti ► i5 is rtot true. `1'1 ► c anal) - 5cs in the J(;NN'1',4 1 ►r►►l► erly evalutrte ar•tious 1'or the lrertl.Yne 
lrlun ► e iu cr ► rtr•ert vtiitir action5 fr ► r ti ► e r•hlr ► ro[ ► crtzeriEs f►lunxe . ► nd '1'(`T; 1 ► lurzre rrn(1 thi:5 IZOI) 
5elects renreclial actiun5 for the, henzene plunje. 
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7')re rerttedial desigrn activitie5 drr nut rel ► mtient a 	tion of' r~ l ► etl ► er ttx: retliyit'citZrnts 
of thi4 ROT15hall he rnet; rather, the1 :rrr ,  a ureans t ►► ►►1►tin► ize tlre ut.rnuer irr whieli they 
sftall he tttet. 

Following the selection of Alternative 4 as the remedy in the Proposed Plan, the Respondents 
have made an attempt.to  model the optimization of chlorobenzene plume reduction wellfield. By 
adding one injection well between the fringe of the benzene plume and the centerline of the 
chlorobenzene-pumping wells in the MBFC and maintaining the same total injection rate, the 
modeling convincingly shows that the pumping-induced benzene excursion can be completely 
eliminated. The results reinforce the Respondents' strong conviction that pumping the benzene 
plume can be avoided with optimization of the chlorobenzene wellfield. 

Due to reasons listed below, the Respondents believe that pumping benzene in the MBFC needs 
to be considered only if modeling and performance monitoring show adverse migration of benzene 
even after the best efforts of optimization of the chlorobenzene remedy have been carried out. 
Specific attention should be given to reducing potential vertical migration into the Gage aquifer 
and to maintaining the natural stability of the benzene plume. Contingent measures ca.n be 
considered and irnplemented following the optimization and implementation of the chlorobenzene 
remedy, should unexpected conditions develop that warrant such actions. 

0r344  I;PAA  Res olrtie: 

F:I'A takes thi5 opl ► rrrtnnity tiy hroOde a ccolierent frarrrewrrrlk for it.5 response ur ► t r► nlY tr ~ 

iliis rr ► mrrneut htjt tc► niaiiy of those A hich follo«. 

7'hi.s and seleral of tlre followiug rr ►n► rneili.5 .tre relatetl to the trasic i,5sue r ► t' ii Irether tr ► rrse 
hydraulir eatrarti ►► n tti activelN e ► nitaiu the hen7ene pltnne in tl ► e 1]13U'C 5and. Actitv 
contaiu ►nent as it i5 u5et1 here inrlude,5 uwing l ► ydraulic ettractir ► n, puti5ihlc in tattdetn rtiith 
aqrrife ►° in,jectir► tl, to inrlure Ir ~~ clrunlic clr ~in;es at ~5►► rne Ir ► r;rtinri(5) N+~ ithiit flje aqtiifer 5 ~~ stenr 
in contain t)le 1 ► enzene plume ir ► the h1NF(' Sand. Thr,  cr>r ► rntenter':s ,5taied Itrf,Siition is thut 
htdrar ► lic extrartir► n (pu ► ul ► irng) ~~~1 ► orrlri hc> '3ti:oided; that ► il ► tin~izatinrr of'the wellfield Sh ►► ulrl 
l~e i► nrlertaken intite,rd ~,+ith rnuuitrrring t ►► -we i0hether tl ► e henienr,  plume in thr~',191i;Y (' 
satlrl stays crurtrrinerl r ► n it5 rrwrz. 

!ve I ► elieve tlrat tlte cErnrrnenter utisrepre5errts oj ►litni,-rrlir ► rr artil hyilrtitrlir r.r7iytrtif► rr f'r ► r tl ► e 
M[ilJ' s:►r► d herrzene hlurne a5 	 tn f:3ct, the rentedial rlesign p! ► :rse 
will irrclude optin ► iztrtir ► n r ► 1'tlre reruerlial ~rellfielrl 	of' Mheiher il ► e heruene plunrr 
in tl ► e NIltlA 'Sand k actkelv ( ,outaiueil witl ► hurrrlrinl; (;5ee respt ► rr5e t ► last cororneut 
regarding~ "oplfiniz,rtion"). 'l'he irsue tlieref ►► re is n ► ore 1 ► rr ► l)e rEc relireserrterl as ~Ohetliur 
ltydraulic extraetiun is tu he one of tlie compr ► netits r►f'tlre re ►► ieriial ac'tiou heiug a ► htirtiirAA 
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for tl ► c hcnaeue Irlurue in tlic NIIiH' Sand, ln this R4)L3, *'.PA addre5ses this isstte in the 
tiftirnrath c. 

N'1 ith rc.51wrt i ►► the henzene I ► luttre iu the N1RFC; 5and, ETA did con5ider thc conrntenter'S 
favored ol ►ti►► u uf reli ►tnce ► rtr intrir ► sic hioderiradation, tnonit ►► ring, and cur ► tirrl;er ►t actir►ns 
omly. 11r ► Hever, i:PA's ev: ► luation 1ed tr ► the conclu,5i ► rn that tl ► e risk.5 ►► fsuch an r ►ptioit are 
greater tlr:rn the risk5 ot' activeiv containyng the 1 ► enzene plunre in Ihc ?111314' Sarid ttsitlg 
}iycraulk,  exi.rac°tion and itrjt'ci.iotr, ,rnsuttunl; Such containlrterrt is }rr ►► herly (lesit;netl and 
optimir.ed. T1tisRC)1), tl ► e ItrrnpOse.d 14an, and the ,l(YWhS supporf the lrasi5 1'rn• thi,5 
eonclusion. It is inrportant to note that tlre basis accotntts far sevet-a1 otlrer factors otlter 
than the rturdelittg r-esults tlremselves. Tltey ,  are I ► riefly ntentioned hel ►► w arnd in tlre cour se 
of the ft► Ilowing respon.5es artd the reslx ► rrse to ct>rn ► rrerrt 2.1. Arnong tl ► e 1 ► rincihal ekrnerrts 
of this h ►isis are the followint;: 

~ 	 '1'he Nl131 ,"C Sand and Ga ~;e Ailuifers ar•c more perzne ►tl ► le, and deel ► er, tharn the U131 ,  
and N1111A3 Sand, ttnd therefore p ►► tential deviatiuns belHeen sirnulatiotr5 ar ► d reality 
arc mory critical (contamination is closer t( ► xi'ater actually hein-; trsetl Ii ► r drinkin ;, 
h.3s rrnorr production 1 ►t► tenlial, and the ii-ate ► -  lras the potential tu ruove nu ► re 
yuickly}; 

• 	'I'Ire (iage Aquifer is the frrst tiignificatrtly-water hearinl; unit in which the henrene 
1 ► ltur ► e does u ►► t r ► ccur; at tlre 5ame time, it is tuuclt rrtort likely tc ► I► e used as a 
dr-inking water s ►► urce tttatt is the 1111;F'C Sand (nutittg that . tlre 5tate of Calif►► rtitirr 
de5ignates all urnits at the ,loirrt 5ite sts having p ►► tetttial potahle heneficial use); 

• 	As suggested hy the coninreuter, vertical migratityn iuto the Gage Acluifer is ►► f 
lyar:rrrr ►► uut roncern and protection of tlre (;age Atluifer critical; 

• 	'Tlte Lower Rellflriwer Aquil,trd (Llt[+') sepuratinl; tl ► e NlllF(_' Sayrd and the (;age 
Ayuifer i5 verv ,  fine-i;rained and canrrcrt 1 ► e effectivelv nuuritr ► red; 

• 	'I'he ruovernents ot' Conttzntiu<rnts fr ►► nr the N113F (' Sarrd throut;lh the I,BF iiuto the 
Gage rAyuifer c ►► uld }re influenced i ► .N l ►► calized hlrenr ► nrena sirclt as preferYntial 
flE ► ttil ► aths; 

411 	~ 1'I ► e rr ► oclel used in tl ► c~ ,1G1~'t'1 ":5 is rtr ► t ~tpl ► rrilrriate f'or nr ►► delit ► ~, Ner-tic ►tl cr ► ntarrnir ► aut 
trart,51► ur1 frE ► nr tlre Nt131+(' Sand thrt ► u-h the LljFI i ►ut►► ihe (xage Atluifer (we 
c► rrrrrrreui_s wl ► ich follow orr tlris suh,ject); 
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• 	Ncr aniount r>t'ndditfo ►ual nr ►► rleling -ol ► ti ► nir.rtion" is likely to rrvercome ihe 
uticeri: ► intie5 in distril3utinn ofpr-eferer ► tial flow paths with the VIiF, +Ohinc coulrl 
allow tiertical ntigrati ► m ol'the beti7t'ne lAutne 1't•ottl the NIliFC:' tiur ► d into the G. ► ge 
:lrlttifer, ancl ► rther nrorieling lintitrttiorr5 di5etrssed in the J1. ► 1NT'5; 

• 	'llre verlicsrl tr,rnsport of benrerre ini ►► the Gat;e A(luifercran ottly he nronitored "ittr 
wc11s I)laced iu the (:al;e Ayuifer. '1'herefr ► re, rnigration of'tlte hentene pltr ► ue r ►rru ► ot- 
he deterled u ►itil hen2eue arrives into ttre Gage Aduifer. Such arrival Ftiould 
s3grrificantly eomplicate rrrrd ruaN ~ even pre ~ ent the eft'ec•ti ~~enes5 of f'uture r•enredial 
ut~taotis, wlrich wc~ uld, in effect, he "after the t'art:" contanu[nttti ►► n tvould already he 
in the aquifer and have heconre enirernehed in the lum-perir ► ealrle 51r:rta in the LIlF. 

13ecau5e henaene tran4lrort iut ►► the C::rf;e c:attnot he reasonahly tttonitorecl, c ►rnnot be 
relial ► l~~ sintulsiterl witirorrt unacce.ptahle uneertaintY, and threateus n nrore critical aquifer, 
FTA deterntiue(l that iml)lenietating hydr:aulic extracti ►► n to dirertly contain the 
corrtarnivaticrra ilr tI ► e 1111I1"(' Sand vva4 1 ► referaltle and c ► rrried 1e5,5 ri,5k c ► ver flre iong ter-iir 
than tryinK to simtal:rte olitinriraticrns of in,je-etion wells arrd/rrr r-elying solely on intrinsie 
bir ► def;rad ►ition to contain the Irvrrrene Ilunre in the 1111IU'(' Sanrl. 

A5 Irart ot' it ►; cornnrents, the ce ►nrrrnerrter ha5 sr ► hn ► itted the results r ► f new nodeling et1'ort5 
usirng tl ► e J(;NV1 7 S m ►► del, rlaiming that tlrese efl'orts Irrovide a limited olrtirnizsitiotr of'the 
re ► rredial vvellfield. 	1(;Ni'FS rru)deling efforl vvas sound fr ► r feasihility study purp ►► ses, 
I ► ut uot ►► ptinrized as .r de,5ign. OlAin ► izrrtion, as discustied in 11;YA'y (Zesl ► nn5e 4~ 344, alr ► ne, 
.rud irr several other respunse,5. Suctr olrlirnization shc>itld include uot rrnlv ~ nu ► deling, but 
ul5o t~ dju5lrnent diurirrs; aclual irrrplemeutatir ► n xnd te~,ting of renredi ~rl Sti ~ Steuis. 
01 ► timilation shall occur witltin the rr'► ntext of nicetirng nll rerluirernenty Itnt f ►► rth in thi5 
R(~n. 

I1 ► mever, for reasons that >+:PA will expand nlron in re5lrmrrses 10 rnanv of the c-crt2 anrents 
wl ► irl) t~rllow, the JUN't'1"s rrrodel, wirile sr ► urrd Prrr fe.rsihilitv stu(lc I)ru•po ~ses, razinc ► t he usr._d 
to "olrtiruize'' the wellfield vvith re5l)ect ti ► v'ertic.rl nri ~ ratir ~ n of' henzene frortr the 
RIBF( `S: ► nd tltr► ,ugli the l,fiF irrtu the G ►fge A ► luifer. '1'herfc ► re. hil'A clisal;r-ve5 with iire 
rn ► irrrtcnter's use of the ru ►► del fr ► r this pnrlrr ► se, 

11%e puint c►ut th ►► t hntlr hti ~ rlr:rulic extr -artirrn ~ind iqjr•ction . ► Iter 1r\drar ► lic,s :rrtcl crin incluce 
unwanted nx ► v~e ► nc~ uls ►► f c ~ ontarnin ~int4 if' r ► ot desirinecl I ► r-ul7crl ~-. l"et, the ci ► rruuenter', 
1 ► relinrinary efTorl :rt "optinrirtti ►► n" f'► reu"e5 Solel ~

,  ► nr arijrr5tirrg tlre lr ► crrtions r ► f irr,jertion 
well5 alteadF r ► thcr- ~tiise i ► r u5e for('l ► ]r ► rohen/ene I)Iunre redurtior ► , while it;n ►► rin}; exirarti ►►►r 

r ~.e11,5. ~l~ he c ~ nnrrner ► ter ~~5er~ fl ► llo~v~ int; c ►► nnrrent ~5! then ~5t ~rte5 th ~ii it r ► ru~5~i ► ler ~s hF ~ dr:rulic ~ 

exi.racticln in the M13hl' Sand to he "high r,•isk" ! ► ecatrse it nuty tifa5et E ► "naturat stairilit.) 
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ira t}te hcnzeue pluti ► e, ahilt.~ ,3t tlre saure tirtre attaching rto apparent ri4k to ir ~jectiEnn. It i.5 
~ 	 not clear ~01y tlre c ►►nrn►e► rter woulri Ni ~ aut to avuid 1 ► ,~ clratrlic ext.r`artio ► r fur henr.ene irr the 

ltllilJ' S;ind whern irtjec•tir ► n r ► lrtiruiriitiun clid r ► ot raise ,tit ►cl► cortc.erus. 

A 5rrund, reasonablN certaiti, aiid ef1'ecti%re rnethtrcl of cctititainu ► eut ut' tire Iriglr 
 coticetrtraticrrts of henzeue itt ttte M13Ft' Sand realisticrilly depends uu hotlr ea'traction anrl 
 in,jertiun, artd this is what EPA ezlrpiuys iit its selected reittedial actiou frrr -  tfte bera7ene 
 plunze in the M13FC Sand. C_crntainirig a pturrre scrlely by in,jectiou (i.e. creating a lrydraulic 

bafmier by rreating ntoutndirig at injectjcrri wells) often is a rnure currrplicated art(1 utjcertairr 
approaelt tlran Eoritairiijag b ~~ Irydraulic e ~► h•acti ~ ► n and iujectio ► n (i.c~ . cal ► turirtg 
crmtauxinatrt.s 1 ► }-  eXtt•aCtiu ► r ~tiells witlr the sul ► scyuerrt rrnu ► ,"al c ► t'corntanrinate(l tNater). 
`I'lre lat.ter apprr ► :rcl ► is rtture 5trait;htforwarcl :rrrrl pr►► vicies greater cer-tairrtY ot' 
Coittain ► uent. ?'lris eer-taiuty, t;i ► eu tlte corlclitiuris,ju5t discussed, i5 nece5s~an~ in tlii,5 rase. 

. Reasons for the Respondents' position are as follows. 

• 	The benzene plume is currently stable in alI major hydrostratigraphic units underlying the 
Del Amo Site largely as a result of intrinsic biodegradation. This condition is convincingly 
supported by multiple lines of field and modeling evidence. 

Oi+345 L;PA Resp r►rrse: 

See resl ► uuse,5 te► ('uu ► nrerrt 2.1. 

• 	Modeling conducted for the Joint Groundwater Feasibility Study (JGWFS) shows that 
deliberate care needs to be exercised when locating the chlorobenzene extraction and 
injection wells in order to prevent unwanted movement of benzene and other chemicals. It 
is therefore critical to maintain the natural stability of the benzene plume while 
implementing the chlorobenzene remedy: An unoptimized chlorobenzene remedy could 
lead to a temporary or permanetat di.sruption in the natural stability of the benzene plume. 

~6346 	IteS t~ol3e: 

1;1'<<k ci ►► rc•tu s tlr. ► t it i5 irrrl ► rirtarrt tii rnntairr ti ► e hcurene plumca „1 ► ilE,  impleirteiatinl; the 
retuedi:rl urtir ► n, prir-tirrrlarl ~~ tho.tie ;ryl ► ects r ► f' tire artiOn targ0irrg tl ► e chlr ►r► rl)(NrZeue I ► hrruc~ . 
7'u the extent tlrat tlre 17enzerre Irluure displays a natur.rl titahility (see re,5'pEinses krelo8v tu 
c ►► rrinreut 2.1, a15u), it t ►►► de.5 Hell for tiris ci ► ntaiurrient, 'I'tie criteria t'or the de ~ , elulrrrrent of 
ilw pnr-ti ►►n ►► f'the wetllield I ►ri►u►rrilF ta ► getirrg the rlil ► ,rohe ►► zerre 1 ► lunre €le ~~ Vlulaed irr tlac 
.1(;NN I'S rerluire nriuitz ► ieiug thc= mdNfr,e effi'ects ut'1)iuupi ►► g uu ►► tl ► er c0nt:r ► nirt ~rntS at tlrr' 
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,}'F► itrt .Site, incftrclinl; henzene. ln tlre c:ase < ►f'?(1(}- arnd 1,400-gpnr t4clltic•Id,S, 1r ► meN t~r, 
addxticrrnal lrri ► tectivc actic3ns le+.t;, hybrrd c.ontrrinutentl nre recluiretl tu en5ure the 
r.ontairtrrrent c ► t'the benrwtte pitune vvitlun tFre rI'1 kF aiver zcrne ctver tI>e lottg:term. 

• 	Results of previous and recent optimization modeling efforts of the chlorobenzene plume 
reduction wellfields clearly demonstrate that by strategically locating injection wells in the 
MBFC and Gage, one can eliminate the need for active pumping to contain benzene in the 
MBFC. Uncertainty regarding the stability of the benzene plume can be reduced by 
monitoring appropriately located and constructed wells. 

0347  1JYA 12eslrcanse : 

The ronunicntet' is rrvercontidt:rrt cr1'tlre nu ► clelin; restrltti .rttd fail5 tu adequalely rorrsider tlle 
linrit.rtions arrcl t ► ncertainties c ► 1'tlre ►rnorlel Ni hen ir ► terpretittg the sirrrtYldtiart results witla 
re5lrert tu vertical urigratinn fr►► nt the I1Ilit;(' Sand tu the C`rtligc Aefuifer, as discussetl in 
Serti ►► u ~ c► f the ,IGN'1'F 4. 7'he modelirrf; presentecl I ► ,y Respottdentti is rtrrt ►ztleqnale fc ► t' 
denu ► rnstratirrg that stralel;ir hlaeenrerrt of injectiun wclls alr ► rre can Ifrrvent he ► riene 
nti;;r:rticitl in >ite lV1Ii14' S, ► nrl (see reslmn5e,ti t ►► (_'omaj;rents '.? lirrc ►ugiy 2.4i ►► r "eliraainate 
flre need" for active prrrrrping to cc ► ritai ► r hettzer#e itt tlte I1IIII1V Sartd. More ►► vcr, the 
Cc ► rnnrerrtero's use of the m ► rclel for 5uclr Nertical simnlations i5 irralrprcrhriate t 5c'e respc ► nses 
to cct;nunetits 2.2 thruugh 2.41. 

• 	Lastly, implementation of the benzene gradient control by counter-pumping in the UBF 
and MBFB i.s a difficult challenge that may overshadow any potential benefits to be 
expected. 

0~~ 348 I:!'A 1Zesponse: 

Tl ► e statern ► errt th ►rt tl ► e c}r ►rllerrge a5sr ►ciatcc) iiillr tlre 1 ► enzc.ne gradient rcrrrtrcrl we115 
c ► rer-51ratic ► tv at ► y lurtential hertefits tc ► he exlrecterl " iy noi clear. lticirarrlic e ►;Uartic ► n i5 ~ 

Conrruorr 	t ►► cc►r► trof hyclratilic f;radierrl, inclrrding tcr-tiral graclient. 'i'lic I ► rup ►► secl 
gr;rditnt rcuntr ►► ) rwells ti4ill create a Ir ►r►tliied clrrmrlms, r► in the UltF and !1it4F11 Sund to 
oil`set the inc°re;tse irr the vertiral c°onrlx ► nent cd' lr}-clraulir rrfrdierrt hetween theSe trnits ttn ► 1 
the i111tFC 5antt tlrat cc ► ald i ► therwise 1 ► e ctrtrsed hN 	r ► f* the herrzene cr ► ntairrnrent 
1 ~ 01 irr tl ► e NII3I'(' Sa ►rd. 'I'his gr°.tclierrt contrc ► 1 will triiuiuriz.e t! ► e puterrti:rl c ► f inrreasc•d 
~ erKical rnir;r.rtivrr i ► f tlre herrzerte lrlrrrr ► e t'r►► rrr Ilre I IltY and ?1IIIf'Il Sancl irrto the N'[liF[' 
sancl. lic•c:ru.5e llur► rrttes o1'the gr'aclient ccu ► rtr►► l Ia ~ ell5 will I ► e snr.tll ( ► rrrl ~~ 5everul gl ► rrr), ihe 
int1uence c ► f lrtrnrl ► iut; N ~ ill Irc~ ti ► uitetl lc ► the ► trea in tlrc ~ irr ► uiecliate N , irirritN~ c ► f'tlre5e ~ ti , eilw. 
'l'tlere1'ore. the mlcer.5e i ►up;rct uf ihese ~~ ells c ► rr t.11e ltelizetie lrlurt)e is unlitielY. N't'liite fttllr 
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unrler5tanding the "chi ► llenwe" of tlxe t ►ezazene grariient control. FPA al4o bcliv ~ , es that thi4 
ietticdial me. ► sure is fea.sil ► Ie t'rc,nt ari vngiutaering petspertke. 

	

I 	[The following text taken from commenter's Section 21 

	

~ 	 COMMENT NO. 2.1: THE BENZENE PLUME IS CURRENTLY STABLE DUE TO 
INTRINSIC BIODEGRADATION, A CONDITION THAT SHOULD BE PRESERVED. 

The EPA clearly recognizes that "there is significant evidence of intrinsic biodegradation of the 
benzene plume in the UBF and the MBFB sa.nd" (page 14). The Respondents would like to 
emphasize that this is equally true for the benzene plume in the MBFC around the Waste Pit Area. 
The same lines of evidence tfiat the EPA uses to evaluate the UBF and MBFB support this 
conclusion. These are (pages 14-15 of the Proposed Plan): 

• 	The concentration gradients at the leading edge of the benzene plume are steep; 

• 	The lateral extent of the dissolved plume outside of the NAPL sources is srna.11; 

• 	The benzene plume is much smaller than what would be expected on groundwater velocity 
and expected retardation in the absence of intrinsic biodegradation; benzene has not 
migrated far from the NAPL sources despite being in the ground 20-40 years; 

• 	The plume appears to be at steady state and does not appear to be migrating laterally; 

• 	In-situ measurements of geochemical parameters (e.g., dissolved oxygen, nitrate, sulfate, 
methane, etc.) indicate biological activity that is related to (varies spatially with) the 
benzene concentration in groundwater; 

• 	Biodegrader organism counts in groundwater indicate greater biological activity inside the 
benzene plume than outside [of] the benzene plume; 

• 	Computer modeling runs could not be reasonably calibrated without assuming significant 
biodegradation" 

• 	Owing to strong in#luence of active intrinsic biodegradation, the Respondents are 
convinced that the benzene plume i.s currently stable in all hydrostratigraphic units. The 
Respondents strongly believe that this stability can and needs to be preserved. 
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~a`~34'~  L:I'A lrt~s ~cir ~,e: 

I;I'A agrev.5 t}rtrt tlre irenzene lrinnte in tht• !1i13['(' timt ► 1 currentiv appear ~~ ttr Ire i-elatiNt~l~~ 

irrriurrtfile and i ~5 ~i~;niticantlti ~ at1'ec~ tetl L.r ~~ tlre Imtrce5s uf it ► triu5ic hivtlegrrttlati ►► rr. F1'A .rlti ►► 

agrees v+-itlr the c ► rmnretrter thatt nrariy of'tlhe factory al)frl}itrg to ilte ! ~'CSl ~ li 5arrrl anrf 1 ~ Iil 
riIsrr a~pear to iul)I)lN lo tlre ! ~`IRI~'(.` S:3t~ d. IioweNer, ihe cr ► ntItrsi ► tn dra«n hc c ►► rnrrret ► ter 
t}tat theberizEaue Irlume irr tl ► e M13FT 4and is ah5 ►► lutel ~~ 5tal ► le uver the ettre ► rtc~ 1 ►► tzg tt ~ rtrr 
caatiilot be trr ~ tie ~~~ ith tl ► e degree ufe,onfYdetree tlre c ►► rrrructrterattril ► utes. More itulrurtstt ► t 
t11 ►tn the "traturtrl 5tahility" trf tlte I ► enzetre phttue in the NIIjF(' Sand, which ussun ► es 1 ► tut;- 
tertri 4tolrility ekaistS, is ttrAt tlte Irenzene t.het`e rentairt r ►r► rtaitreci. '1'lre irnlrlir;ttio ► rr of the 
conrnrernt is thut intri ► i.5ir )riudegr.rdati ►► rr is sufricietrl I ►► m.► intaitr thi5 ct ► nt,rinnrernt. 
jltrweNer, in evalutrtitrg !he ef'feetiveness : ► nt'1 approl)riatene5s t ► f a reruedi:tl actii ► n iflhidt 
relie.5 om itttrirtsic hi ►► del;r:rrl;ttimn f'ur Ihe MBFC'. 5arrti lretrrcatre pltr ► ue, difl'erent 
t'otusidertltious ritz5e than fnr tl ► e t;13F <ttid n'I13U(' Santi. 'I'IreSe Ni ere discussed itt detail i ► r 
the J(:1'VF;S y  the pr ►lr►► serl lalan, arr(i tltis 1201). 

I'trese were r3niortg tlic coltsiderati ► rns in thc eNAuation irf'tlte reliahilily of alterrratiNes ir ► 

wlrielr ben7ene hltrme cotrtairirater ► t irr tirt ,  N11I1 ,'(' Satrd i5 effeeted 5olely by ititrirrsic 
biodegrudatic)n, givert It ►1ig-lerrra Irunrl)ing uf tire t-eriietiiiil wellffield targetitag 
chlortibetlzene: 
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ln tlte ah5ence o1' refiahle lc ► nhmterti ► ruo ► niloring d,tta (for at least lll to 15 }•ears), thw 
1 ► N lwthesi4 regartling 11 ► e stabilit) ~ of lhe henzerte plurtte is hased Itrintar•il .N otl t)te 
. ► 5surnptions of tlte tintin-; of' t}te relea5e ol' LNAI'I, sources to tlte acluit'ers 1 ► enesttl ► 

tlre Joint 5ite (i.e., tlte assurnl)iion that the Sourres %iere introdured al ► out 30 t( ► =ltl 
y eur5 ag ►► ). AA'ithout titis assurnption, tl ► e ohservecl bertzene clistritttttion patterrr, < ► s 
NNell as the geocheutic;il evitfenc:e of 1 ► ioderiraclati ►► n, is uot a proof of I)lutue Stal ► ilily 
(e.g., tlre lintited extent ►► f the liluttie coulci he attrihuted2:43 I'hl tr ► t3 ntot-e rerent 
5 ►► iu•re; .rnd, tl ► e presertee of luodegradatlon, lay itsc-li; (loes ttc ► t neeessarily indicate 
tlaat the Itlunte lia.s reac)ted a stable cotttiition.). Wbile lil'tt has al;revd tlrat the 
Itlunie al)pe:ar,5 telatively stable attd suffieiently su to Irovitle a stt•on#; inclicatiou r ► t' 
tiie reliahle pre.5ence ►►f int-xittsic biodegradation, ahsolute lrrttg-terru st:tl ► ilitY is not 
proven. 

2. NVltile assutttptions regardiut; the tintint; (if I.NAI'l, rele ► rx-s al)l ► ear to be reas+ ► nal►le 
for tite URF ancl N91IFI3 Sand, the cotitar ► tinar ► t t-elease itltu tlre 71IIiF(' tian(1 at tlie 
1A'aste Pit Are;t is more uneertain. Sever.rl i,55ues are not well unclerstor ► d: (1) the 
higlt concentration5 r►f t ► enzeue: (2) the an ►trnalous geochentistr,y of' 1N'ell tiNi'L0040, 
and (3) tlte fart thrtt benZene coneenlr. ► tions in tl ► e 11II1FI3 5ao(1 (directly al ► ove Ni'ell 
tiNN'I,I1040) are lower tlratt in «'ell SV1'L0040, ar -e not well-trndetstood. rl"lYe I)el Aruo 
IZl rel)o ► 4 1i5t5 several ltotential explartatioits for tlaese phenomena, some of whirh 
itttply tl ► at the timing of'relcft5p at this loeatic ►u is uttrer-taitt and cottic] difl'er from 
tiie other releaSes at the 5ite ( IWM, May 15, 199$). li'or exarnl ► le, it' vertir.rl 
ttligration i'ronr the ?1113h'I3 Sand i5 resl ► onsible fot-hil;h coneetttrations in the MI314 ` 
Saitd (one of tlte explanatious Itresented itt the RI report), tl ► e titt ► ing of tlte 
coiitamittant release ran he tnore rerent tlian the initial irrtr ►► durtion ot' I,NAPI, to 
the suh,5urface. '1'lrerefore, a relatively -  lituited etteut o1' di55o1vecl henEene in tlte 
N11114' Sand downgradient nf the N'aste 1'it Area cart I ► e explained hN a recent 
sr► urce rather thdn lrlrune stahility. 

3. 'I'lte prc=sence ►► f tl ► e laterally ekteusive loNi-rurtcerttration hen2ene di5trihution irr tlte 
N11iF(' tianci i4 nui fullV unrfer-St►► od. tf' tlris signilicattt luteral eateni c ►f ben ne is 
attributeci tc► the hresenre of cltlorolrenrx•ne, whicft c ►► uld have iurreaSed tlre henrene 
tnoE ► ility in the':111iFY' 4and, tlte ntof ► ilizatio ► t ofthe rurrently in ►ntr►l► ile henzt°rte 
yE ► metinie in the fttture c,tnuot he rule(l out. 

4. 	I)ue i ►► the ttnrertai ► tty a5,ti ►► ciated NA'ith tlie ttervette 5our'ce in tl ► eNIlilJ' tiiincl, 
► uode.lit ► ri ► ,1' [~ tarnzene trau5l ► ort s ► nci the foc•used tr ~iusP ►► rt c ►iiihration (l1'T('1 rrtnn ►► t 
I ► e 5 ► rlelv rc ~ lied trj ►►► u for tlte deterntin ~ttir► u of il ► c~ ir►tnsf ► ot ~t lrar ~rntetc~ rs Surlt a5 t ► ;~ lt- 
life, ar ► cl denlonsttation of tf ► c,  fulury it ►►► uobilit ~ ►► f tl ► e he ► tre ►► e 1 ► lurtte, 1A lrile tl ► e 
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FT(' atisnrued Ittng-ternl Sr ► urces forall uniis. thcc mmrre5 it) iltc N1141 , (' S.rllrl coutd 
he tnorc t•e.cettt thatt I,NIAI'L scrEtrceS in thc t;lil" and iNll(lf`Yi* tiarrrl. (_'un5etfuently, 
thc half-life of the henrene plume ct ► tdd br rurdere"tiutrited 1 ► ~• the fucused tr ~rus{ ~ tlrf 
calihr;~ titrn. 'hhi5, in turrt, cr ► uld crrust~ the nligr ~ltiun of herizeale in thc° Ntlil ,'l' .Satld 
tr ► he trnderrastintated. 

5. 	'I'he N11if'C" fiarlrl i.5 r)eeper and moreperrrtcahie thsin the [11,*F or NI1i1A3 tiand. 
12is1.5 ahs ► lciated Witla failec] cr ► ntirirlrrlerlt itl thi5 I101-[15tratigral ► hic turit 'rrc 
thercfr,rre ereirter. 

6, 	'I'hc 1913U'C' Sarld lies directly abovc lhe l,t ► Ni~ er 13ellfl4mer Atluitar(I (l.lil ~ '), «Ohicll 
r<rnnrrt he reliahlv nurnitored. ('rltrtartlinant5 pa,s5inf; thrtlugh thc 	mruld entcr 
tlrc Gage Aquifer. 13,y t)re tiruc nrr ► rtitorinf; picketl nl) hcnzcne crintaurinatir ► n in the 
Gage Ayuit'er, herrzvne Ninuld )tave rttigrated tht•r ► uglt the firre-gr.rirred 1,I3U' and 
ct ► rltiuued crrnt;rulin ~ltit ► u iu thc (;age Ayuift*r° N3 uu1t1 Ilc inevitahle. 'I'lle (,a;;e 
Aquifct• is ntrlre tikely tu he tr5ed f► n• drinking watcr tlrrin the upper ~~ aier-hearirlg 
zones, even though all ztlne5 rire classificd b!tz tite Slate ut' (:alifc ► rnia as )tqving 
lrr►tential 1 ► otahlu henefici.rl trse. 

';r. 	N)rwerrtcnt nt'ttre henzene plurue in the 11113 H' fi;rnd, if it diles occur, wuuld rnr ► ve it 
totN, alyl tile chlr ► rr ► hellzcne plurue in thc NTltlJ' Satrd where hcn2ene does lti ► t al}pear 
trn ce rapidty bir ► degrading, aud 1 ►r► teutiallN intr ► lhe Gaf;e Aquifer through extende(C 
dissrr)ved tratlspUrt. 

COMMENT NO. 2.2: MODELING RESULTS AND OBSERVATIONAL DATA 
SUPPORT THE SOURCE OF BENZENE IN THE MBFC. 

The EPA states in the JGWFS (page B-17) that "A significant uncertainty is associated with the 
source of LNAPL in the MBFC." and that "The high benzene concentrations in the MBFC in this 
area are likely due to the vertical migration of benzene from the upper units.". The EPA cites 
general reasons for this. First, the EPA asserts, we believe incorrectly, that there is "no evidence 
that the water table could have been as deep as the MBFC during the operations at the Del Amo 
facility." The EPA contends, therefore, that the presence of LNAPL at the depth of the MBFC at 
the Waste Pit Area is "difficult to explain." The EPA further suggests that uncertainties 
surrounding the groundwater model simulations preclude using them to accurately represent 
vertical migration into deeper units. Specif cally, the EPA states that the modeling results for 
vertical transport from the MBFC to the Gage are "associated with such high uncertainty as to be 
largely unreliable" (page 17 of the Proposed Plan). 
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To the contrary, the Respondents believe that a continuing, NAPL-like source is present in the 
MBFC based on review of the following modeling and field data. This conclusion is supported by 
the demonstrated competence of the flow and transport model used in the analysis. Furthermore, 
uncertainties regarding this area of the model can best be addressed through monitoring of 
appropriately located and constructed wells. 

~35() L'1'E1  Rkmian 5e : 

1±:1 1A agreeti that tlte Ito55ibility of I,tiAI'L ( ►ecurrettce at tlte tol) of'the 11[3I'C' Sand cannot 
be cotxipletcly ruied ► aut, alihoul;h it i5 more lil:el.y tl ► at I.NA1'I, waS twapl ► etl hy tlte 
relatively low-pernicable sedinie ►► ts ►► 1' tltie UIiI ~ ' .►►► d MI3Fti Sand tl ► an hN nu ► re 
homogetteous sands of the N-I13F(' San ► l. LI'A re.fers Izri ► narilY to the hoti ► mt of tl ► e NI1IF (' 
Saud, Nvhere SWL0040 is screened, ~iltett cliseussing the lum Iihelihood ot' I.N:1I'L 
Ucci► rrence itt the i11ilI4' Sai ► d. As witl ► other site-sl ► ccitic dt ► ta, E1'A mlied priniarily o ►► 

ihe fin(iittgs uttd di5cussious of tl ► e 1)el Atin ►► ltl report for tlre inftirnation on the n`ti1314' 
S,tnd hen2ene plunie origirn and cause5 (1)&111, 11ay 15, 1998, Sect.ioti 5.3.3.I). The Del Arno 
jtl report 5tate5 that suhtnerged I,NAI'L, is onlv rtirie of sevet-al potential explanatitins c ►f 
high E ► enzene cottcentrations in tl ► e INTlih'(' Sarnd near Waste I'it Area. lt aLso states, 
11Lti,A1 1I, is tuililzely to be prese»t at tl ► e hase ol' the MBF(" Sand wljere Well SWl.0040 is 
screened since the water tahle Is unlikelN ,  to hati e hee ► r this tleel ► (luring oheratio ►► of the 
Islant site. " 

Othet -  potential exl ► lanations t'or high-concetttration henzeni i» the !11 l31+'(' 4and I ► resented 
Ifl the l}eI Ati ► n 1tI rehort are: 

• 	4urfactani5 ttnd/or higti I'llS coticentrations in ihe contaminatit solution ►i► ay haN, e 
inf7uenced contamit ► ant 2nobilitv it ► thi5 area. 

• 	A dr},  well or otlier unknown conduit tnay exi5t in tlte N ic ~ inity c ► f Sti ~1'l.il(14(1 h ~~ whic,ty 
concentrated cr ► nt ►iniinat ► t soluiions h:~ ve I ► een itttroduced diiTctlN t ► } the Z ~llll''(' 
Sand an ►I ►► r I3/[' Santl in the pa,5t witltout a sigtiifiieattt itupact on tl ► e m ~ erl.Nint; 
Iones. 

• 	('ot ► tantination astiociated N~ iih tlie W:3ste Vit ,Are ►i n ► ay I ► are tt ► ikrate ►1 ci ►► llu irntu 
tl ► e NIlt11'(' Sand it ► sotrne zireas wheu gr< ► ttn ► lw.► ter elc. ~ atiun-' µere li ► wer. Gken a 
1 ► i~l ► er I ► ~ drauiic con ►fu ► ~ti~~ itti/lamer hio ► ieg,i•adation rttte 1'or tl ► e NI1314' Sand, 
hihher ~

r

O(' roucc ~ nUatii ► ns in tl ► c N111ti'(` Sanrl rel,► tiNe to tl ► e + ► verlyit ► t; ur ► ifs 
do ~Njjri-adie,itt ot'the Wa5te 1'it Area could res ►► lt. 

i 
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• 	A naturall ~~ t~ccnrrirnt;, I ► rc~ ferc>ntial 11u ~3 { ► ath is locallV hrt~sent thrr ► ugh i~~lricir 
rc~t~ttirely f ~ ig1i cc ► ncerrtrations ( ► Ccorrtuniinatttsa,"oriatead Kit1r ttic° 1N'ir5te 1'it Arva 
errtet- the 1\1 lt l't' Sand in tlre viciuitv r ►f N'fcs11 SW1.004. 

Additinu.rl 111onitirri4ag well,s cuuld pru\ ide sc ► me insiglrt irilo tlre tiource ► rt' cc ►r►t►r► »inatiuli irl 
tlie N913['C' S:r»d, frut are ju51 .r- ~ likelv t ► r t'x3il tt► moh e the issue »s tu re.sulN c it. It is notetl 
thal the 'I , I ~Vvaivrr zone wa,~ uxte ► i(led tu the 141114 ,  Sarrd regartjle5s r,f' tl ► e rY>.SUlutitut of' 
Ni hether thcre is a NAX'l1 at tlre Irr ► tta ► nr of the 	Sanc3. 1'!'hile rnot r-uling ot ► t tl ► e 
pu5sihility r ► f' aNAPI, sr ► urce, LPr1 lrtr5 si ► »1 ► I) ,  deterruinecJ that it cannot ( ► u couclucted tvith 
sufticierit cerlainiy upeut wIXielr tc ► ha5e a Tl \tiaiver deterztiiatati ► m, 

Why is vertical migration of dissolved benzene a less likely mechanism explaining the MBFC 
benzene plume? 

During the development of the model, it was postulated that there might not be a continuing 
benzene source present in the MBFC beneath the waste pits. Rather, it was postulated that the 
current benzene plume in the MBFC may have resulted from vertical migration of dissolved 
benzene from tIe overlying units. Numerical simulations were conducted to test this hypothesis. 
Case BT7H was developed in which continuing benzene (LNAPL) sources at the Waste Pit Area 
were assigned in the UBF and IVIBFB only. No continuing benzene source was assigned in the 
MBFC at the Waste Pit Area. The case was simulated in the same manner as the calibrated 
transport model (BT7), assuming 40 years of flow and transport under the natural gradient. 
Figure B-5.53b (modified from Draft JGWFS, as i.s the case for other Draft JGWFS figures 
referenced herein) clearly shows that simulated concentrations of benzene in the MBFC are 
significantly less than observed concentrations. For example, the simulated concentration of 
benzene in the basal MBFC unit i.s less than l ppb for well SWL0040 where I 10000 ppb was 
detected in the third quarter of 1995. Similarly, at SWL0055, the simulated concentration is less 
than 100 ppb, compared to an observed concentration of 8800 ppb at the same tinie. In 
comparison, the simulated concentrations for BT7, in which continuing sources were assigned in 
the MBFC at the Waste Pit Area, ate in close agreement with measured concentrations (Draft 
JGWFS Figuro B.3.13c). Moreover, atternpts 'to simulate "vertical conduits" of higher 
permeability in order to get benzene to-move vertically wrsened the calibration of the flow model 
(see discussion below). Collectively, these modeling results strongly invalidate the notion that 
vertical migration of dissolved benzene i.s solely responsible for the 1VIBFC benzene plume; hence, 
the Respondents conclude that a continuing benzene source is present in the MBFC. 

02 , 3:+1 I{;IfA Rr.~ )c ► ri,5e: 

Nlr ► deliuh her#iitrued Iry 11 ► e ltc°Shorldc>nt5 is tr ► fl acleclrrate tcr res ►► IN e titr• uncertai ► rt.y 
ass ►► ci,ited «Oh the sc ►i► r•c•e ►► i' herizene itn the N1[iIJ' S;incl. Ac, ciiscn5 ,,erf in detatl helow, tht• 
sitewide rtiod ~.~-1 is not caiihratcd to simuiate E3 Sma11-4eaIck cr ► ritariaiiiaiit migratictn rlcar tlre 

Montrose Chenaical and Del Amo Superfund Sites 	 March 1999 	1 

1 
BOE-C6-0013321 



Record of Decision 	 III: Response Summary 
Dual Site Groundwater Operable Unit 	 Page R4-23 

Waste 1'it Are: ► . '1'lre n ►i► del is rn ►► t refi ►► ed t ►► prrlvirle the r-esi3iution necessarN ,  to sirritulate 
pl3eylonrelta r,n the ir ► c;rlired se=afe in questiuu at tlre %vastca 13its. 'I°lle nyodel was itrtende(1 
ancl. desigiret3 t ►► f► rmide a rvasonahlc cun ► lmrison of tkje perfornianc°e r ►f alterttatives ►► n a 
1► ulk-flow/transl►oi•t I ► asi5 a ► id dEe,s not ir ► citude acconmuo(latic►tt for the processe5 wt ► iclr 
nriglit be Y•eslyonsihle 1'oi• LJ ► e high-cE ► ilr-errtratiu ►► C►► utarniir«ttirin in the hottonz r ► f tl ► e Nlllh'(' 
5an(i in thc berize ►ae plurue (at tlte waste 1)it ~irea). ln additirrtr, the ►n► ulel 5imulati ►►►► s t[ ► at 
arc u se(i 1 ► y tlie comtuenter t« denionstrate tlre 1 ► resence of I,NAPI, in tlie 11 llih'(' Sand do 
Zrut include an,y of'the dlternate 1 ► 1ausilale scenarius li4te ► 1 in tl ► c Ill report (e.g., rlry "cll, 

 1 ► refr3rential flow 1) ►► t1 ► , ant) surfat'tarrts). 1;YA therefurc d ► ren ni ► t cur ► SirJcr tlre nr ► xlelir ► ri 
results presen(.ed.jn this.conitnerrt 4otnpellinr ►► r reliabie, 

Why is a NAPL-like source of benzene in the MBFC possible? 

The MBFB and MBFC sands are merged beneath the Waste Pit Area. The fine-grained mud 
separating the two units is not present and the merged MBFB/MBFC here behaves as a single 
groundwater flow unit. The MBFC portion of the merged unit is approximately 50 feet thick, 
with the top-of-unit and bottom-of-unit depths of approximately 85 feet below ground surface 
(bgs) and 135 feet bgs, respectively (Draft JGWFS Table B-2.2, Boring SBL 0084). The current 
depth to first water in this area is between 50 to 55 feet bgs. Thus, the distance between first 
water and the top of MBFC in this area is on the order of 30 to 35 feet. 

Historical data on water table levels dating back to the early to mid 1900s are scant; hence, only 
general statements regarding historical water table levels during the early operation of the former 
plant site can be made. Available data from wells completed in deeper units suggest that basin- 
wide water levels reached historic low levels as early as the mid- to late 1950s (LACFCD wells 
794B, 795) to no later than the mid 1960s (LACFCD well 806C). Subsequently, water levels 
have risen at an approximate rate of 1 foot per year. Therefore, water table levels may have been 
as much as 35 to 40 feet lower than today, or at a depth of 85 to 95 feet bgs. This places the 
historical low water table as much as 10 feet below the top of the MBFC. A LNAPL-like source 
that was likely present at the water table during this historically low water level period may have 
easily penetrated several or more feet into the saturated sands beneath the water table, particularly 
if the contaminant accumulations were sufficient (a reasonable assumption). Considering this, the 
most reasonable conclusion is that an LNAPL-like smear zone extends into the MBFC. 

~  1,3fiy' Ll'_ ~ ltelunw: 

T+;I'A :r;ree5 thai tlw fy ►►s~ il ► ilit ~ ,  ►► f 1_,?~iAl'l, ►►ccr~ rt`en ~~e at tl ► e tE3p c~f tlrr,  N1R1 ~~( ,  S:rrrrl c:f ►u► ut 
be c ~ ►r►►I► Ictef} ~ ruled ►► ut, ~ rltljuuhlr it is rnorra liht;ly ttyat l.Nikl'l, was tral3fwtJ i ► y tf ► e 
relati ~ , ely lum -1 ►er►►►eal► le Sedi ►ne►► tti uf tl ► e 1131' r;itd Mlit'13 ,Sand tljatt by tuu ► -(l 
lie►iazogeneous saiad5 oClhc %113F(' Sa. nci, L't':% rcafers prirrrarily to:tlse bt ►tkotYt,syf tlre ~llll~ 't 

~ 
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~i~~nd, wherc ~S~~i'I~fIO4O i ~5 ~5~~rc~e»~=d (sec~ ~ •e,5p()n ~~~ s ah()N-ef ri'ht ~ ll ref~srririg ttr tllr ti ~~r 
11keliliood of 1NAI'1, occurrence in the 11UIJ_` fian(l. 

Why is the Current Model an Adequate and Appropriate Tool for Predicting Vertical Migration of 
Contaminants into the Gage? 

It is recognized that modeling conducted for the JGWFS, like any other numerical model, is 
subject to some uncertainties and limitations. In particular, we recognize that the assumption of 
linear equilibrium sorption may result in an overestimate of contaminant removal rate from 
groundwater when simulating the effects of pumping. Otherwise, selection of transport 
parameters was done in a reasonably conservative manner, which has resulted in a model that 
conservatively predicts plume behavior. Additionally, the model has been calibrated against 
measured groundwater ievels in 209 monitoring wells and piezometers, and against observed 
concentrations of benzene and chlorobenzene. Furthermore, the model has been tested in a series 
of sensitivity analyses (Tables B-4.1 and B-4.2, Draft JG)WS). For the indicator chemicals of 
concern that were simulated (including chlorobenzene, benzene, and TCE/PCE), model 
uncertainties are primarily associated with TCE/PCE source assumptions. 

The Respondents also realize that in general there is less observation data in the deeper units for 
model validation; however, we di.sagree with the notion that these modeling results of deeper 
units are subject to a high degree of uncertainty. In particular, the Respondents di.sagree with 
EPA's statement that the modeling results for vertical transport from the MBFC through the LBF 
to the Gage "are associated with such high uncertainty as to be largely unreliable" (page 17 of the 
Proposed Plan). On the contrary, calibration results support that the flow and transport model is 
adequate for the purposes of comparative evaluation of remedial alternatives. The root-mean- 
squared (RMS) of simulated vs. measured hydraulic heads, and the ratio of RMS to the total head 
change across the entire model domain, are commonly used to measure the accuracy of calibration 
of flow models. The smaller the RMS value and ratio of RMS to total head change, the more 
accurate the modei. Of the major water-bearing units modeled, the RMS values are 1.23, 0.36, 
0.47, and 0.33 feet for the UBF, MBFB, MBFC, and the Gage, respectively (Figures B-3.1 lb 
through B-3..11e). The head changes for these units are approximately 9.1, 5.3, 5.2, and 3.9 feet, 
respectively. Accordingly, the ratios of RMS to total head change are 14%, 6.8%, 9.0%, and 
8.5 17/a. Therefore, the accuracy of the flow calibration i.s approximately the same for the MBFB, 
1VIBFC, and Gage. Note that measured water levels from 41 and 27 monitoring points were used 
in the calibration in the MBFC and Gage, respectively. The number of data points used for each 
of these hydrosixatigraphic units is sufficient to generate a reliable flow calibration. 

In terms of eontanninant transport, simulated benzene concentrations generally agree within an 
order of magntede with observed values in the MBFC sand and -Gage aquifer (Draft JGWFS 
Figures B-3.13c and B-3.13d). This agreement is better than in the overlying units (Draft JGWFS 
Figures B-3.13a and B-3.13b), where observed concentrations are orders of magnitude higher and 
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concentration variations are more drastic. Lastly, sensitivity analyses of the flow and transport 
model in which the hydraulic conductivity was increased to simulate postulated high vertical 
permeability conduits resulted in worse comparison with measured water levels as well as 
excessively larger than observed benzene plumes (Draft JGWFS, Tables B-4-1 and B-4-2). 

For these reasons, the Respondents conclude that the calibrated flow and transport model "is a 
highly useful tool for providing a basis of evaluating the performance of alternatives on a 
comparative basis" (page 17 of the Proposed Plan), particularly for flow and transport in the 
MBFC and Gage. 

Xn353 LlPA R s ou5c: 

IA'A c ►► ncurs that the rrrcxlel of the Jc>int Site i,s a"useful ir ►►►i f►►r t►r►► vidirag a basis r ► t' 
0 ,aluating thc heriornance uf alteruatiF ~ es on a cirrnparatk e ba5is." h:1'A Ai iSlres to 
wrrhha5ize th:rt the rrrodeling efforl fi ► r llre ,)GV1'1'S at the ,)oint Site wa5 sound antt 
exetnhlary in many way5 1'or a feasihilily stucl4' etl'urt, and that the rntulel is eatraordinarils° 
trseful fr ► r the specifir lrur -l►► rses to which it i5 al ► propriate. All rn ► rdels have liuritations. It ~ 

diSeuSsirrg urodelirrg lirtritations, L;PA does not discreclit the model, hut rritlrer elurid:rtes the 
fact that the nrodel cannt ► t t ► e u5ed f►► r all lmr•poses or tt ► ans ~+er .rll que5tir ►rrs. 

I'he cor ► rrnent ahot , e ret'er5 IreavilV to tire flu ►►- ccrlibratinit and the Iow IiI1iS r ~ alues 1 ► etwcen 
actual arnd simulated lreads in the aquifer s;ystenr. E'1'A 1relieves that the tloti ,  calil ► raticur 
i'r ► r tt ► e rnodeling efi`or-t in tire JCNVk'S N ► as exrellent. Urrftrrtunately, the corrrnrenter 
atteutpts to use this a5 :r 5uppe ► rt that the trrrrlshor7 calihrution for the N1ijFC Sand - I,Iih' - 
(;at;e trrrits i5 rtccurate and tlrat trafrs°po ► 7 sinrtrlatiurr5 are correct. 'I'he tNi ~ o do uot follt ► ~7. 
lit fact, a,5 ►► und calibnatie>yr fr ► r ~ ertiral transport c ►i' ! ► enterre irr these three rnrits ti - as nirt 
achiet~ ecl (5ee disetrssirfrr, belrm-). 'I'his i5 ru ► t a failure ot' tlre nrodel as there are rarel ~ ,  
suffteient data ulr ►► n rN, Irich to k ► a_5e 5uch translrort calibratiun,5; hr3wever, the lirnitatiun 
r► iu,St he noted. 

t'ontrar ,Y 1►► the cr ► rnnient, tlre current nrndel is not an Fidequate ,rnd apprr ►t► riate tE ► ol f'►► r 
1 ► redicting ~ , ertieal nril:ration ut' currtrrnrinants intr ► the Gage Acluifer t ► r for t ► htirni/Inh 
reruedi,rl alternatiN - es a5 ascertairred ln the cr ► nrnienter. '1']re eottttrtenter plareti tr ► o ruuch 
eml ► husis ►► n tire sinrulsrti ► rn re5ult5 ancf f'ails t ►► ecrrnsider lhe limit.atioras aticl tlre 
turcertrrinties r ►f the rrrodel %i lien irrterl ► retiug result5. ~5lrecifie.rlly, tlre uroclel of the ,Joint 
Site ralrtr ►► 1 l ► e usetl 1 -clial ► 1N tu denrr ► nstrate tlrat strategic Irlaciug c ► 1'itr,jeetiurr H, ellti cau 
itrevent berrrene rnil;ratiun into tlte Grrge .Adtrifer. C' ►► nsideratinn iti hir en tr ► thc follum, iug 
rrrodcalin ~; linritatir ► rrs antl uurc ~ rt.rintie,~ , srnr ►► nh others: 
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♦ 	As urentioued ahove, tlre nrrrnrerical urr ►ciNl ot'tlte Joint 5ite is not atrlwolwistte f►► r 
evaltruting vetlicttl tttigration r ► f hwnceue into tlre f; age Aquifer at thcs N'I asie 1'it 
Area. In order to relzroduce tliis Snrrrll-5cale migratiotr of hettmtte, the r ► ruclel Ira,s tu 
he refiiieci atxd calihrated rat ai erN ,  tinrttlt 4cttle, inelYtding ealihration fr ► r-  solute 
translrtrrt. The site-wide stearly-state fl ►► w cxlibration, While ttseftrl fr ► r Silmnlating 
aNer age flow c•orrrlitiorrs and resp ► 111se4 to purrtPing, i5 not sufricierrt ft ► r ulear ► ingful 
sirurrlaliuns of'the 5nrall-ncale her».erre rnigratir ► n. 

• 	7'lie tluasi-crrlihratic ► n of'solute tran.5pr ► rt ~%as lirrritecl by a motleratel ~ ,Successful 
attenrpt to reprrrtluce the hi5toric lrenzene ruigratior ► ut a site-wide scale (the tertn 
"quasi°' indicates the acc'ur ►3cy of the trantil)ort ealihration is lovlf relative trr the 
accurac<<_of thc flrrNs,  calibrationl. Irr f'act, the nroclel clicl tiot reproduce tlre I ► istr ► ric 
hencene ccurcentrfttitrn5 in the G€r;e Aytrif'er (Figure S-3.13d ofAlapentli -x li* r ►f'tlre 
JGtV17S1. `I'heret'ore, Nvltile the sinrulatir ► n of averabe Itenzerre nrigratiorr (Irrinrtrril ~ ,  
later ~al) is accePtahle for tlie F,5-level cotulrarison o1' crrnceptual mntedial alternatives 
otr a relativE ha5is, the tlse of tlre m ►►del for lrredictive estimateti c;f 5rnttll-scale 
ver-ticat tnigratirnr i,4 nnt alrprohriate. 

• 	In the FT(', the a5srunlrtiotTS re; Orditrg tJre long-term s ►► urce5 were rnade for all 
urrit5. As disctrs5ed Irreviotrsly, flre sourcc5 in the N91IFC Sand are less certaiit and 
coulcl lw nx ►re rerent th.in I.NA1'T, Sotrrceti in thc [;ltF .3nd N1I31'13 s;ind. 7'herefure, 
ilre U'Tt'could underestimate thc half-life r ► f the benzenc Irlume, wIricl ► in turlr could 
result in the underestirnate ot'the future henzene tnit;raliorr. This underetitinratirrn 
ut'the henzene urigrafiou cr ► uicl he tlre exptanatiou for• ~vh .v the uxrdel did uot 
relwr, ► drrce the histrric Irenzene corrcentrittir ► u,5 irr the Gage Aquit'cr. 

~ 	 A5 di5cussed in Section 5.3.2 r ►f tl ► e J(;NVY,S, it i5 pr ►ssihle that the heuzene plunre 
frorrr the Wrrste t'it Alerr iu t.tre \113F C Sxud is corrU•ilauting to the henzene 
contanainatiorr irr the Gage Aqtrifer (i.k., the olrserved herrzeue contatnirratiott in the 
Gage Ayuil'er rr ► uld he carrsc:d l) ~~ the rlo ~~~n~4~~rrd teriic ~rl nu ~;r ~rtiotr r ► f henzene fronr 
tlre 21 ~11~ If•~ ' Strnd via urtcharacteri'r.ed c ►► rrt ► rurirratrt tnigration patttwavs in the l.,lil ~ ). 
'1'hex Ixrterrtial nririratir ► rr pathiNa3 ~ .5 thrt ► u,~ }r Itie 1.111 ~' tiire rrr ► t irrc•rrrlrrrraterl irrtr~ the 
current morlel trf the Joint 5ite. Irecrruse r ► f' liuritations r ► f the currentlY availahle 
techntAn►g},  tir chtrractettiz.e srnall-5cale Ireterugeneitie5 in the 1.13F th ►rt ttotrlrl 
facilit.rlfmigr€rtic ► rr r ► f tthe hetrzerre I ► lunrC. 'I'her•ef't ► re. if the oh5erved cli.5trihutir ► rr uf 
henr,erre in the [;age rlcluif'er iy tlue trl tlre tnigratio ► r .11on ~; the5e lrotential jr ~itl ► wcrN's 
in the IrBF that .rre nut incorlrr ► raterl ita 1I ► e rrrr ► r1el, tlrc rurrrlel iti rnrrt a relrreser ► tative 
trrol forevtiltratirrg the f'ulure %erticdl trrio;ratir ►n ►► 1' I ► en/ene frr ► nr ilrc N1111J` santl 
iuto tlreClat;e ;Atluifer. 
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COMMENT NO. 2.3s UNOPTIMIZED CHLOROBENZENE PLL'ME REMEDY CAN 
HAVE SIGNIFICANT ADVERSE IIVIPACT ON CONTAMINANT MIGRATION. 

During model development, the modeling team conducted a number of remedial simulations for 
pumping and injection of the chlorobenzene plume. Several modeling approaches were 

i 	considered in an effort to comparatively evaluate the performance of the chlorobenzene wellfields 
in terms of: (1) isolation and containment of NAPL sources; (2) long-term reduction in the 
chlorobenzene plume; (3) short-term removal of chlorobenzene mass; and, (4)  minimizing 
disruptive effects on the demonstrated stable benzene plume. Wellfield configurations simulated 
included: Dual Cell and Centerline Extraction supplemented with Plume Edge Injection, Cross 
Plume Flow, and Upgradient Injection. Hybrids combining dual-cell and centerline approaches in 
different hydrostratigraphic units were also attempted. The relative merits of wellfield approaches 
are summarized in Appendix B of the Draft JGWFS. For each wellfield approach, various 
locations and pumping rates were also tested in an attempt to increase the overall performance of 
the pump-and-treat system. These results have been presented to the EPA in the form of working 
technical memoranda and/or orally during the monthly project meetings. 

Resuits of those intermediate runs have clearly shown that if not optimized, the chlorobenzene 
wellfield can cause excessive migration of dissolved chlorobenzene itself (Figures 2-1 through 2-3 
for chlorobenzene in the MBFB, MBFC, and Gage under the IIIA5 wellfield). Although the total 
extraction rate was only 550 gpm or approxima.tely 75% of that in Alternative 4, the figures show 
that unoptimized pumping led to a severe expansion of the Gage plume by as much as 500 feet 
westerly and southerly due to induced downward migration from the MBFC. Additionally, the 
poor alignment of injection wells in the MBFC also pushed the contalninant into the MBFB, 
extending the MBFB plume by over 1200 feet in the southeast direction. Because of the paucity 
of data on source locations and plume extent for TCE and related compounds, simulations aimed 
at evaluating the chlorobenzene remedy wellfields on these compounds were not camed out to an 
adequate level of rigor. However, the impact of the chlorobenzene remedy on TCE and related 
compounds is expected to be similar to that predicted for chlorobenzene, due to the similarities in 
sorption and biodegradability. 

For comparison, the chlorobenzene distributions under an improved wellfield (IIIA15) are shown 
in Figures 1-4 through 1-6. A comparison of these with the figures for the IIIA5 wellfield clearly 
illustrate that optimization of the chlorQbenzene remedy is critical in order to avoid unnecessary 
adverse vertical migration of contaminants from the MBFC into the Gage. 

l+ltfA's reslmuses Ircre par,rllr ~ l tlro5e gireri w'itll r -espect to thc corii>»ctrter'S ear•lier -  
c'orliirteixts reearcling tlrc '1't1: lrlwyru. 1 , 1 1 ;1 agrees NNith thu titatemwnt tl ► ,rl t1xG 
C11101'Ot)C',II?.CIIN I"P.[[It!dy 1It`R'&1 ttl }il' : al[)tlIrilt('.d ° ' (s4't' (lksf:uSsIt)tI Cif ttlP 1('r'frl -t)p~tl~~t2;itfillf3, ,,  
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h.PA IZcspou5e sjj.134 ► . Hc► r~ ercr, ilte firral ►► ptinriz.rtiotl of`tlle I-etnedirtl acti ►► n, k0hic•1 ► air ► r5 
t+; acltieNr fuli cxtlIrplitirtce witlt the deNelopntent rritetria presellted in the J(;NN'T'S, ) ~ ill be 
perf►► rnred dttrittg the rerrreclial desi;;rn 5t ~ rge. Sc•e stl.5cr the I-esPcxlse5 tn (.vc ► itimerrt 2.21  (i.e., 
the cxistiuK ► rrcrdel c ► f't1re,Jtaittt Sitc cnn no ► t I ► e reliabl ~ ttsed tcr "optJutile" tlte selectccl 
rerrtedyl. In fart, nl ► limir,►ttic ► rt requires nrur•e th:atr mocleling hut also atljuSfiilZelltS 
perl'orjneci irt tlre cr ► rrr se of testing, intpletiteniatintr ancl r ► pelation crf aGttYal reitierliat 
fiySteI7Lti, 

COMMENT NO. 2.4: PUMPING BENZENE IN MBFC CAN BE AVOIDED WITH 
OPTIMIZATION OF CHLOROBENZEI`'E PLUME REDUCTION WELLFIELD 

The proposed 700-gpm wellfield for reducing the chlorobenzene plume (Alternative 4) has yet to 
be designed or optinzi2ed (page 43 of the Proposed Plan). In modeling simulations of 
chlorobenzene pumping effects, the modeling team recognized that some local, minor increases in 
benzene concentrations were predicted by the model in the MBFC sand, mainly due to vertical 
migration from the MBFB. However, the modeling runs performed for the JGWFS were not fully 
optiniized with respect to the chlorobenzene wellfield because the team was not certain which 
alternative would be chosen, and it was agreed upon that the optitnization would be carried out in 
the Remedial Design phase of the project. 

The Respondents would like to re-emphasize that benzene pumping proposed by the EPA for 
containment in the MBFC can be avoided with proper optinzization and design of the 
chlorobenzene remedy. The minor excursion predicted in certain simulation scenarios can be 
eliminated with strategically located chlorobenzene plume reduction wells, as indicated by 
comparing results of benzene plume distz -ibutions under Alternatives 4(700 gpm chlorobenzene 
pumping scenario) and 5(1400 gpm chlorobenzene pumping scenario) (Draft JGWFS Figures B- 
5.34c1, B-5.34d1, B-5.45c1, and B-5.45d1). In the former alternative (Draft JGWFS Figures B- 
5.34c 1 and B-5.34d 1), a srnall excursion of 100 ?g/I benzene is predicted in the MBFC extending 
from the Waste Pit Area toward the centerline of the chlorobenzene extraction wellfield. This 
excursion occurs as a result of induced vertical migration frorn the overlying MBFB unit by 
pumping itI the MBFC. In the latter alternative (Draft JGWFS Figures B-5.45c1 and B-5.45d1), 
in which pumping and injection are double that of Alternative 4, this excursion is effectively 
eliminated by strategically positioning injection wells between the Waste Pit Area and the 
centerline extraction wellfield. 

The effectiveness of this strategy is more convincingly demonstrated by results of additional 
modeling performed and described below. Since Alternative 4 was proposed as the remedy in t.he 
Proposed Plan, the Respondents have made an attempt to optimize the chlorobenzene plume 
reduction wellfield associated with this Alternative. The origina1700-gpm well.field (known as 
Chlorobenzene Plume Reduction 2 in the Final JGWFS) was slightly modified by splitting an 
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injection well (I7 at a rate of 52 gpm as shown in Table B-5.13, Draft JGWFS Z) into two wells in 
the MBFC: well I7A with a rate of 30 gpm at the same location and well I7B with 22 gpm 
approximately 450 feet northwest of I7A (Figure 2-7). Well 17B was chosen in order to enhance 
the hydraulic circula.tion toward chlorobenzene pumping wells P2 and P3, and at the same time to 
reduce benzene migration away from the Waste Pit Area as well as TCE migration from the Trico 
site. Note that the total injection rate rernains unchanged. In addition, the single well designated 
for containing the benzene plume in the Waste Pit Area (labeled as BIZ-1$ in Table B-5.13, Draft 
JGWFS) was removed in the optimization simulation. The simulated benzene concentrations in 
the MBFC 1 a.nd MBFC2 after 25 years of operation of this modified 700-gpm wellfield are shown 
in Figures 2-7 and 2-8. For comparison, earlier results obtai.ned with the origina1700-gpm 
wellfield are shown in Figures B-5.34c2, B-5.34d2, and B-5:38c2 as adapted from the Draft 
JGWFS. As discussed in the JGWFS, modeling showed that without BIZ-18 benzene 
concentrations in a small area southwest of tFie 2-Series Pits would exceed 100 ppb due to vertical 
migration from the overlying MBFB (Figures B-5.34c2 and B-5.34-d2). However, the benzene 
concentrations in the satne area are reduced to be less than 10 ppb witkin 25 years by the new 
wellfield (Figures 2-7 and 2-8). This optimized simulation also shows improvement in 
comparison to the EPA proposed wellfield with BIZ-18 (Figure B-5.38c2). These results clearly 
demonstrate that the minor benzene excursion induced by chlorobenzene pumping in the MBFC 
can be effectively eliminated by carefully placing and designing the chlorobenzene plume 
reduction wellfield, a viewpoint that the Respondents have stressed all along. As in Alternative 4, 
this wellfield:has no adverse impact on benzene distributions in the Gage arid MBFB, which for 
simplicity are not presented herein. 

The.Respondents are convinced that the benefits from the optimization efforts discussed above, in 
conjunction with the suggested alternative described below to contain 1VIBFC benzene, will 
address the EPA's concerns over uncertainty which led to the proposal to actively contain the 
MBFC benzene plume. AdditionaTIy, Section 3 will discuss significant:benefits of this more 
optimized wellfield with respect to remediating chlorobenzene a.nd TCE piumes. 

435; 1'.1 1 :k ReSpUItsl': 
A-gaill, tts discus5ed abme, tlptiruizItio ► u, ► m the one haud, atld actire r•ontailument of' tbe 
Iselizerte hI ► Itue iu ttle N11tFY' Stiutl, ►►I► t1le ►,t11er, are rt ►► t exclu5ive alternatives. 
tIptitttizati ►► It eff►► ri5 %will occul• in reI ► Ie(lial tle5inn a ►► tf wfll be import ►lilt in er ► 5urinl; tltat 
the Iten7ette plu ► ue rentain5 contEiined for tl ► c lou,;-tc_rlu. It ► atlditiou, 1 ,1')k It ►ts seliacted 
►trti ~ e hyc3raulic culltainrxlcnt rIf t-IIe I ► enze ► Ie I ► lulue fur the NiBl'(, Sat ► cl, inclutlil ► h 
}tt drut ► lic eNtractio ► It, in respt ►nso tt ► uncertait ► tie's in loug-ter ► tt ctuttai ► anteul tu)der the 
c ►►►I►jitl ►uI5 heitlg c ►►► Itrr ► tlflateti fi ► r the .Ioint tiite fsee tli5cw4sii ► u abmea. The mudeliug docs 
nut rr;t5v the5e u ► I[•ertainties. 

2Note that some pumping and injection rates labeled in chlorobenzene and TCE figures for this scenario in the 
©raft and Final JGWFS are not accurate 
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ln tlxis cctnnueant, the co ► uri ► er ► ter has agairr hresented rrtodeliug re5nitti in an ;ittempt t ►► 

optimize the remedial act iou arrd to show tthxt contaittttzent can 1te . ► chieN vd 1'or 1 ► enzene 
with respect to vertic•al trausp ►► rti t'roni the M13i+'U Sand across the l.Jtl' t ►► 11► c G; ► l;e Aqui1'er 
using the exi.stitag tnodel. As cliscussed in re5lton.5e5 to hrevious cotrnrr ► ents aud in Sectic ► u 
$.3.2 of tkteJCGW I,"5, the ctiurre ►tt model of the Joint Site is not a relhchle to ►► 1 fcti -  evaluatin-, 
the benzene migration front the N11311`t; Saud int ►► the G. ► ge Aquifer; therefore, it car ► rrE ► 1 1 ► c 
used for tlte optituiration ►► I' the lwrtion c ► f the «vllf ield tarhetecl to chlr ►rc►l► c=ttxvne plurt ► e 
reduction. As disett5sed in previorr5 resptnise5, (;iN eu 1he uncertainties associated Neith thw 
sOurTe uf 1 ► e.nzenc itt tlte Mlit'(' Sand (i.e., thc s ►► urc•e could 1 ► e tuttre recettt thtrr ► assumed 
fa ► r transpr ► rt calil ► nation), tlte haIf-life of henzene in the N- 113FC Stitnd could be 5ihnificuntic 
urrderetitint«tted. Itt additiott, preferenti.rl fl ►► NA p,rlhw.► .ys in tkte 1~ BF that could serNe as 
cc ► nduit5 for he1 ►zette are not iltcorljur•ated iu the ruodel. Tlterefc►re, t11e resuIts of' tlre 
existint; n ► odel sitttulations cttnttot lte reli ~ihly u5ed t ►► dentonstrate tltat strategic f ► Iarittg nf 
izt,fierticirn ri - e1(5 catt pret7Ent adverse iuigratinn c ►f'the henzene plultie. EPA agtves, lrowevcr, 
t-hat wdditional optimizdtjttn c-ould he required duriug lhe reruedial desigu folkowiztg tlte 
co11e ction of' additiottal data, ineludirig 'H'F, data (see earlier disrussit ► n of the detittition c ► i' 
ol ► tin ► ization, ahove}. 

1k 1 ► ile f'ull},  underst. ► nding t! ► e ccchalle.nge" of cc ► ntaining the henzi~ne phnne itu the'1113F(' 
S3nd, FI)A also believes th;tt the use of hydraulic extraction for contrc ► llinl; the floAti and 
c•re,rting an adequate captnre zone is mr ►re relyahle, 1 ► redictahle, and easier to acl ► ievc ftottt 
tlte implementahilit ~~ standpc ► int than the n ~5e r ► t' itijectiorr. Sectic ► n 5.3.2 of tlte ,1(;1ti'h'S 
f'uriher discus5es tJte {x ► tential ditliculties ►tssr ►ciated c~ ith tlte in,jection of'treated water as 
ttte only means to ofl'set the ixttects of chlorqq~u~ne puntl ►ing on tlte lteuzerte i~ltgme. 

COMMENT NO. 3: A REASONABLE AND RELIABLE ALTERNATIVE TO ACTIVE 
PUMPING TO CONTAIN THE MBFC BENZENE PLUME IS SUGGESTED. 

A reliable and feasible alternative exists that increases certainty of contaiament of the MBFC 
benzene, does not require countermeasures or addztional corrective responses, and uses as its 
principal components the remedial elements already proposed by the.EPA for chlorobenzene. The 
alternative emphasizes the strategic placement of the cWorobenzene remedy injection and 
pumping wells. As discussed above, previous and recent modeling results show that the 
chlorobenzene remedial wellfield can be optimized to: (1) greatly increase graundwater flushing 
toward the chlorobenzene source isolation area (i.e., the central process area, CPA) and hence 
accelerate the cleanup of the .chlorobenzene plume; (2) increase tlie certainty for containing the 
TCE plume; and, (3) prevent disturbing the current stability of the benzene plume. Modeling 
results further indicate that total optimization of the chlorobenzene remedy will decrease its 
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overall scope and cost. Lastly, this alternative could be augmented, if necessary, with enhanced 
biodegradation of the MBFC benzene. 

o' ,356 	1ZesRolrsc: 

NN1lile 1?1'A agrees tlaat tlre lwrtion u1'tlrc ,  rerr►erlial welltield hriruaril.y targete<I towarrl 
chlurol ► errZ,ene plutne rWduction would benelit ft -oru adtiXtiotial ohtintirzrtiorr, tltis 
dptin ► il.ation wi11be perforrmed at tlre reruedial clesign staige ulatrrt colleetiun ol'ridditional 
dat{r, itrcluditxg data on `I'('h; distributio ❑ ;rnd Sources. Tlte "optirniratirnr" r ► t tl ► e wellficicl 
prese'ntecl hy Respondents as part ot' this rornrnent Niras herformed tr5iti}; tlte existing 
grountlrt'aternlodel. Ntl ~iever, tlre evistirr; ruodel, tilrile ttl ~propriate fr ► r tlrc 1elati ~ e 
comlrarison of conceptual alternath , e5, i.5 nrrt adeyuate ior optimi7ing the rerfiedial 
seeYtarios. tlncertainties attd linlitations oftlae e.xistinl; tuorlel t}tat 1 ► reNerrt tlre use r ► f'tlhis 
model fr ► r reliahle estimates of beniene tinigration frunr the A1I3F CSaud into the (:aKe. 
Ayuifer are li5ted in responses tr ► t'oumrerrt 2.4 and in 4ecti ►► us 5.3.2 .rnd 5.4 of the ,I(,« 7 F5. 

The Respondents are convinced this suggested alternative, with wellfield optimization and . 
enhanced biodegradation, if needed, along with proper sequencing of remedial elements, wi1T 
improve the performance of the overali groundwater remedy. The Respondents anticipate that 
ongoing groundwater monitoring will continue in the future, and will provide data necessary to 
verify remedy performance and continued benzene plume stability. 

W357  EI'A  e,' ion5e: 

See earlier resl>onse5. r15 mentioned ahoN e, inodelirtg opliirrizatiorr lrah lirui(:ation5. Eveu 
after tlre reruedial welltield is o}rtittrired, uncertainties a5,5c ►ciated ti - itlr tlre lrenzeue 
nugration f'rrun tkie N113FC 5and tlirouglr tlre I,11F into tlre [iage Aquifet• rv ►► rnitl reniain. 
'I'lris, in cr ►rrjrtnction witlr tlre rulrnF ~ facti ~ r-5 rc ~ lated to t}te aqtri#'er s ~~ stt~rn and r ► ur irraf~ilih~ 

tu ntr ► nit ► ~ r or relia ►blr~ simulate tlre Nertical rrrigration r ►f berrzenu arnr ► ng tlrese unils jtystitic•s 
tlre Irylrtid ri ► ntainnrerrt of tlre berrune 1 ►lurne. 'Ilre,  ulrtinriz:rtir ► n rel'erred io is still an 
iutiestigatiN chrrocleliiig based Proce,dur•e Fvliielt lras irtlierent linritati ►►irs. 

In summary, the Respondents support a phased approach having the following sequential steps. 

1. TCE source and plume definition 
2. TCE source remedy design and performance assessment 
3. Chlorobenzene remedy optimization 
4. Chlorobenzene remedy final design and performance assessment 
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5. 	Benzene remedy design and performance assessment 

The Respondents urge the EPA to provide for sufficient flexibility in the ROD so that the final 
decision regarding MBFC benzene considers each of these steps and the issues, concerns and 
suggestions summarized in the following sections. 

Or i5h 1:1 1 A lte5 uuse: 

5et,  reshon5es to (.'rrnurreut 1. 

E11A a ;ree.s th;rt farther '114: 5ource and plurne definitiurr «ill occur iu tlie rer ► rerlial de5il;il 
phase, ant i that r ►ptimizzition efi'oi -fs Niill t<ike htiice al tliat lime for the entire well€ield, 
addr'cti5ing all tltree hlut ► ies. F,l'A tlrres nut a};ree tri lrr ► sth ► rue rernerly 5electii,ri with reshect 
tti the benaene plurrie until aetiun5 f'r ► r tlre chlurr ► henz.ene lilun ► e arld 'TCL frlurrie are 
erttirely tle54gned an(I impIeme»teci. 'I'lris i,s nr ► t neces5a ► •~^; ac~ tirrn ~5 f'r ► r hettic~ tre c.~ n he 
evahratecl and Selected l ~resently. ~t'he thc~ 1Z01) Nci11 pro ~~ icle ertough flexibility forphasin;; 
the inrl)lenrentatir ► n ir1'the prtiolr ►► sc>rl reruerl ~ and lwrvisir ► ns t'urct ► llectiun r ► t'tlre.rdditional 
Tt , L,  rlat:r. '1'he prrrlrosal provitled hti the crmrnrernler is taken under adi i,5crrnent and has 
Some ir► erit, it' ne► t taken tr ► u rigidlti'. '1'he 5tructure r ►t' the renrVdi;rl rle5i};n eff'r,rt5 neeci nrrt 
run solelN str-ictlN :3trd serially ~ irr the rrrder the cornmenter sugg,e5t5, .rllh< ► ul;lr sunre aslrert5 
tt)rr} lit'ttefit frotll strrh an order. 

A principal performance requirement proposed by the EPA (the Proposed Plan, page 32) is "to 
require that the benzene plume remain contained within the TI waiver zone." The Respondents 
are in agreement with thi.s performance requirement, and believe the data collected indicate, to a 
high degree of certainty, that`this requirement is being met today and would be met in the future 
provided significant changes to the groundwater flow environment do not occur. 

It is recognized by EPA and the Respondents, however, that significant changes to the 
groundwater flow environment could occur as a result of groundwater pumping associated with 
the proposed remedy for chlorobenzene plume reduction. For this reason, and the uncertainty 
expressed by the EPA regarding the ultimate fate of the benzene plume in the MBFC under such 
pumping, the EPA has proposed active containment of the MBFC benzene plume. 

The Respondents wish to suggest an alternative means by which to control the movement of 
benzene. The alternative comprises three components, the first of which should be an outcome of 
the performance optimization modeling of the chlorobenzene remedy, which EPA proposes to be 
conducted during the Remedial Design phase (page 43 of the Proposed Plan). The second 
component involves monitoring of the remedy performance and benzene plume migration. The 
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third component takes advantage of and enhances the natural biodegradation of benzene in 
groundwater, which the EPA agrees i.s: (1) naturally occurring in groundwater at the site; (2) is an 
important factor in the observed stability of the UBF-, MBFB-, and MBFC-benzene plumes; and 
(3) is a proven and highly robust process. The three components of the suggested alternative are: 

• 	Strategically inject pumped water between the chlorobenzene source control area and the 
fri.nge of benzene plume in the MBFC, in order to: (1)  minimize adverse changes in lateral 
hydraulic gradient within the MBFC benzene plume; and (2)  maximi?e groundwater 
flushing toward the chlorobenzene source i.solation area (i.e., the CPA); and (3) create a 
hydraulic barrier to prevent TCE plurrie migration from the Trico area; 

• 	Installation of properly located and constructed monitoring well(s) to monitor benzene 
plume migration in the area of modeling uncertainty; 

• 	If necessary, enhancing the natural biodegradation of the benzene, and thereby 
accelerating the reduction of benzene mass, within the MBFC near the downgradient 
margin of the TI waiver zone beneath the Waste Pit Area. 

The Respondents believe this three=component approach is a feasible and superior means of 
controlling benzene movement because: (1) it would be reliable and adjustable; (2) it would 
promote a proven, naturally-occurring, biological process in groundwater; (3) it would accelerate 
benzene mass reduction; (4) it would offer a greater degree of protection of the Gage and MBFC 
aquifers from adverse migration of benzene or other co-located chemicals, such as TCE and 
related compounds; (5) it would be verifiable through monitoring; and (6) it would increase the 
long-term effectiveness of the performance requirements of the re maining elements of the 

' 	groundwater remedy proposed by the EPA. If performance modeling and monitoring indicate 
erformance re uirements for benzene cannot be met, and if the EPA believed this contin enc P 	q 	 g Y 

would bring the remedy into compliance with the performance requirement, then the benzene 
~ 	pumping contingency would be implemented. 

The components of the suggested alternative and their advantages over the eurrently proposed 
benzene remedy are described below. 

F1 1 A lze5ponse: 

Scc respon.5r to tietailcd ( °omruenw5 3.] thiough .1.3, 
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COMMENT NO. 3.1: WHY INJECTION BETWEEN THE BENZENE AND 
CHLOROBENZENE PLUMES IN THE MBFC? 

The EPA indicates (page 44 of the Proposed Plan) that "The modeling simulations resulted in 
small movements of benzene toward the chlorobenzene plume under the various pumping rates 
for chlorobenzene which were simulated. This simulated movement was slight, however it is 
precisely in the area least desirable for benzene movement. Benzene at this location would be 
entering the chlorobenzene plume and possibly moving downward into the Gage Aquifer." 

The Del Amo Respondents are highly sensitive to the potential adverse movement of benzene and 
other chemicals, such as chlorinated solvents, caused by the proposed chlorobenzene remedy. In 
a Janua.ry 30, 19981etter to the EPA (attached), the Del Amo Respondents stated that "it is of 
paramount importance to not allow the remediation of the chlorobenzene plume to upset the 
current stability of the benzene plume beneath the Waste Pit Area." The Respondents further 
state "that this naturally occurring balance, which has resulted in containment of the benzene 
plume beneath the Del Amo Site, must be preserved, especially during pumping of the 
chlorobenzene plume". 

Modeling results show that this goal can be achieved by strategically designing the chlorobenzene 
plume reduction wellfield. The limited initial optimization simulations conducted so far involved 
well placement optimization in the MBFC aquifer as well as the Gage aquifer. Strategic 
placement of injection and extraction wells in both aquifers was carried out so that the 
performance of the wells was not only complimentary in the goal of plume reduction and 
minin,izing adverse movement of contaminants, but also somewhat redundant. That is, the wells 
were spaced such that temporary downtime of an injection well (which could happen during 
maintenance or repair) would not affect the overall hydraulic effect created by the complete 
system. 

Results of Optimization Simulations 

The initial optimization runs discussed above included strategic placement of injection wells 
between the MBFC benzene plume and chlorobenzene (MBFC) pumping wells in order to 
minimize changes to the lateral hydraulic gradient in the vicinity of the Waste Pit Area. A 
comparative analysis of the initially optinzized 1400 gpm chlorobenzene scenario with the 
unoptinuzed 350 gpm scenario shows approximately the same predicted benzene distribution in 
the MBFC (Draft JGWFS Figures B-5.45d2 and B-5.27c2, respectively). 1Vloreover, the 
optimized 1400 gpm scenario predicts the elimination of the adverse excursion of 100+ ppb 
benzene that i.s shown to occur in the unoptimized 700 gpm scenario predictions (Draft JGWFS 
Figures B-5.45d2 and B-5.34d2, respectively). Again, it i.s stressed that the optimized 1400 gpm 
scenario is 2 to 4 tinies larger than the unoptimized scenarios documented in the JGWFS, which 
equates to a significantly larger potential burden on the aquifer hydraulics. 
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Additionally, as discussed in Section 2(Figures 2-7 and 2-8), an initial optimization of the 700- 
gpm wellfield has been modeled following the selection of Alternative 4 in the Proposed Plan. A 

~ 	comparative analysis of the earlier and new modeling results clearly and convincingly shows that 
optiniization holds great promise toward achieving the EPA's performance requirements of no 
benzene movement beyond the TI Waiver Zone, efficient chlorobenzene removal, and TCE plume 
containment. 

Advantages of Minimizing Adverse Gradient Changes in the MBFC 

The Respondents believe that optiniization of injection and extraction wells in both the Gage and 
MBFC aquifers is a feasible and effective means of controlling the adverse migration of benzene in 
an area that EPA indicates is "precisely in the area least desirable for benzene movement." The 
new modeling results presented in Figures 2-7 and 2-8 clearly show that strategic placement of 
chlorobenzene plume reduction wells can provide a great degree of reliability, adjustability, and 
redundancy in achieving the performance requirements in the Proposed Plan, including the specific 
controls against adverse movement of benzene in this "least desirable area." 

i 
, 	Additionally, strategic injection of pumped water between the fringe of the benzene plume and the 

centerline of tfie chiorobenzene pumping wells in this area will help to increase groundwater 
flushing toward the chlorobenzene source isolation area (i.e., the CPA) and hence accelerate the 
cleanup of the chlorobenzene plume. Modeling results of the initial weIlfield optiniization 
described in the previous section show that such optimization will help to reduce the 
chlorobenzene plume. A comparison of Figures 3-1 and 3-2 to Figures 5-48 and 5-49 of the Final 
JGWFS shows that injection at well I7B will help to shrink the chlorobenzene plume in the 
southwest corner of the Del Amo Site (the panhandle) in the MBFC and Gage. This is due to the 
establishment of a convergent hydraulic gradient and thus enhanced groundwater flushing toward 
the chlorobenzene source isolation area (i.e., the Montrose Central Processing Area) 3. The 
flushing rates of the modified wellfield are shown in Figures 3-3 and 3-4, which can be compared 

! 	to those of the original wellfield in Figures 5-46 and 5-47 in the Final JGWFS 4. This result is 
consistent with EPA requirements to "Limit adverse migration of existing contamination in ways 
which may lengthen the remedial action, result in a greater potential risk, or cause spreading of 
the contamination." (page S of the Proposed Plan). 

Furthermore, results of the initial optimization wellfield described in Section 2(Figures 3-5 and 3- 
6) indicate that there are practically no changes in dissolved TCE/PCE concentrations under this 

3  In the initial optimization modeling, a small chlorobenzene concentration, on the order of 70 ppb, was noticed 
in a small area with a size approximately one-fifth of a mode4 celi around injection well 17B. The results of this 
simulation indicate that additional optimization is necessary in the remediai design phase. 
4  In the Final JGW FS, the chlorobenzene simulation does not include the single well proposed in Aiternative 4 
for the benzene plume containment. 

Montrose Chemical and Del Amo Superfund Sites 	 March 1999 

BOE-C6-0013334 



Record of Decision 	 III: Response Summary 
Dual Site Groundwater Operable Unit 	 Page R4-36  

weIlfield. Thi.s means that thi.s weIlfield optimization has no significant adverse impact on the 
TCE plume given the locations and concentrations of chlorinated sources assumed in the model. 
In fact, strategic injection in the MBFC benzene plume area in conjunction with the proposed 
TCE source control measures will very likely create a hydraulic barrier to prevent the TCE plume 
from migrating from the Trico area. This can be demonstrated by further optinizing the weIlfield 
following adequate characterization of sources of the chlorinated solvents. 

AJ60  EPA Itesponse : 

`1C'he cotltmenter lrere ernbarks t ► n a f►► ray into retnet3ial clesigrl work. 1?1'A p ► ~ ,viding a 
response witit the cavcat titat the pnrlro5e and i1ltetnt of the response iti ttot t ►► ]rre-detet-rninw 
t11e renledial cletiiot ► pr►► ce.ss., ancl tltis reslu}rtse sllall not lirr► it tlte r ► utct► nte of' tlte reiriedial 
desigii. 

F1'A agrees tlrat the clrlorxfbenzer ► e rernetlial wellfielcl rnttv neeci tu he optintizecl in ortler to 
lriininrite tlre adi ei-se i1'npacts on migration ►► f"1'Ca: anr) henzetle. Tltis ohtintization, 
hrrwc ver, is a task c ► f' remedittl design, arnd will Ife perl' ► rnned upon collection ot' addit-ional 
data, incltrdinf; cltrta ou '1'(_'E, clistrihution and s ►► urce5. 'fhe ekisting model, Nvhile 
apprt ►l► riaie for the rclatii , e corupari5un t ► f coneel ► tual .rlternalii ~ cas, is t ► ot adeytrate ior 
ol ► titnizing the re ►uedial scenarios. t`ncertainties .1nrl lirnitali ►► us of tlte exi5ting ru ►► del, 
N11lich pre ~ ent tlre n.5e of'thi5 rn ► ldel f'► rt• re.liahle estimate5 of f ► ena:etle nril;ration front tlre 
?1911FC' S:rttd irnti ► tltcs Gage Ayutifer are listed in respottses to ► [_'crn ► ntent 2.4 tind in 5eetion 
5.3.2 ,tncl S.-t of'the .T(;1'4'FS. Z`heref►► re, the ol ► ti ► nizaiitrn nrodelin; l)erforined lr ~ 

He51ro ► tdent,s cannot be incorporaied intu 1he ,1GN1'l`S. 

h;l'A prelimin:rrHy af;r'ee5 Niith the general concept ol'stratef;ic injection of' purnpecl water 
between tlre fringe of' lltr betru ~ ne plume ~trtd t)re centerline of '  tlre chlorol ~eltzene puntping 
wc:lls as suf;gestett liy tlte RespondentS, and bklieNe tltis alrproach could he rcrnsidered irt the 
``optimitation" phi ► 5e nf tl ► e remedY durinh ttre renredial de ,nigtt 5tal;e. llowei - er, forr 
i•easr ►t14 already clisc•ussed in respc ► tt4e t ►► Vaurlier c ►► rttruenls, L'I'.2k rl ► res n ►► t <tgree that it i,5 
ahfrr7il ► riatt ~ to "aN - oid" 11yclraulic• extraction to contain the ht'trxcrre pltrute in tlte 111314 ,  
Sand, a5 tlte cortttrneutet -  suggc"5ts. TIre greater certtiinh u1' containtnent a1t'i ► rtled ]r ~ 

hydrattlic• extr.rcti ►► n ,jt ► slities it. 

:1s Ntiittr tt ► e eomrnenter°s c ►►rnrnent,5 ►► n t ► htirr ► izati ► rn F011 re5pec•t to tlte T('l ,. I>lunt ► ~ , 
e ► ptintizatia ► n wiil take f ► ]rtce (inrfuclin„ potentiall ~ tl ► e itrjectiun jttst nrc=ntii ► ned) in rirltlitir,rF 
10 tl ► e yctiNe lrvdraulic c ► rrrtaittment of'ltte 1 ► enlertr 1 ► lunte. :1t tlte s:rnre time, ol ► tirnil.►ti►►u, 

.rs tlre conrruenter refers t ►► it (ix. t ► lrlirnrizsrtintt t ► 5ing sittt ► tlati ►►r► Ni itli nurr► cric,►1 ►u►► tjcl 
onl ~ - ), lta5 liniit ~rti►►n ~; aud can ~ ► ttl~~ gu 5t ► fiar' in ti ► ~ tt it i5 ! ► ,t5c ~ d ott rrt ►► cfelirtg ancl i ~ti~ ~~ "1 ► ;ilrt ~ r 
e3c~ ► ci5e." Given the cr ► rnplexit ~; of 141 ~7sir:rl c ►► nclitiorts a55t ► ciated with tlte Nertiral 
trarrsl ► ort ►► 1' laenlezrc,  in tlw t1131+'f" .5a1tc1 y  141i1", atrct tlle Gat;e Acluifer ,tt tlrc- Wa4te Pit 
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Area, rrroxlclint; olrtirtrir.atio ► r i5 Iriglrl ~ uniikelN tn pr ►► ~°icic'~ 4ut'tic~ ient I ► u,5i5 tr ► ubN ~ iate the 
r~reerl t'ur ~.~ cti ~ e 11r'tlraulir cr ► rrtuirrurent r ►1'tlre I ► erir.c'uc lalunre in the N11i14' sarrrl irr ilriti 

~ 	 arc>a. Orrce ap,ain, optiruir.aticatr rrru5t lre perf ►► rured ir ► the couteat o1' actu:rl testirrg, 
 iniplernuiztatimr, aliii uperntirfjr rrt' actual reliieclial systeait5. 

Reliability of Injection for Hydraulic Control 

The EPA has, indicated to the Respondents that injection for control of adverse plume movement 
is less reliable than pumping. It i.s recognized that injection wells generally are more prone to 
operational difficulties than pumpurg wells. However, these difficulties are addressed through 
straightforward engineering solutions, as has been shown by numerous entities throughout the 
world, which rely upon injection for various gradient control schemes, to create barriers against 
seawater intrusion, and for various potable water storage schemes. 

Injection is a critical component in the successful operation of the proposed chlorobenzene 
remedy. In order to achieve the proposed performance requirement for chlorobenzene plume 
reduction ;  the remedy must substantially rely on the successful design of the injection components 
of the remedial systerrL Consequently; it wili be necessary to incorporate sufficient engineering 
safeguards and redundancies as part of the normal design of injection systems for the 
chlorobenzene remedy, so that prolonged faiiure of injection wells does not occur. Even in the 
event of downtime for repair or maintenance, the resulting hydraulic effects should have negligible 
impact on the overall and long-term performance of an optimally designed pumping/injection 
system. Done properly, system optiniization, such as those steps discussed herein, should not 
result in added engineering requirements or engineered facilities over that necessary for the 
chlorobenzene remedy as proposed. 

4301 EPA Respurrsc: 

F.PA cr ► rrctrr-s that itrjectiErn is a critical e_ornhc ► rrent in tlre sucrensti ► 1 operalir ►n rrf the 
rerneclial arc:tiuu :rs it relates tr ► tlre chlt ► rohFiizene plunre. 1{11 a rftres r ►r► t wislr trr disrrettil 
tile %aluG t ► f' irr,jection a:s a rrrearrti uf irssistiug in nteetin;; reurerlirr) grr:rl5. llmNew'er, tltt' 
inje.ctic► rr alrmr ~ir ► ulrl nr ► t like~l~ ufl'set the 1 ► otetrtiul acl ~ 'erst ~ rui-rati ►ua t~ f'I ► en7.ene due t ► , the 
h ~~ dr.rtrlic extr: ► rtion 1}riTU:rrily targoing the ciili ► rol,erverre lrlunre, f ► rr tlw Cr ► llr ► wirlh reas ►► rr,y 
(also 5ee :wc•eti ► yrr 5.3.2 ot"the JGN1'FS): 

d 	Tlrere are fewer i ► rjertiun Nvel[s tlran extrartic ► u t~'c11s un tlre ea5terrr tlarrk ► rf tlre 
rhlurrahenzeue Ntielltield. Nflhicfr 5elrarateti clrlorr ► Irerrxeue extrar , ti ►>u Niells froru tjre 
herrzerre )rlunre. 

• 	'l hese injectir ~ n %Nells IraNe lumer iudi% idt ► al 11 ►►w~ r•ales fhFirr r'01 - action wel)s. 

Montrose Chemical and Del Amo Superfund Sites 	 March 1999 

BOE-C6-0013336 



Record of Decision 	 III: Response Summary 
Dual Site Groundwater Operable Unit 	 Page R4-38 

~ 	Because crf tlie t"ewer artSount atid lutiver llrrwrate5 af injectiotn wells, these injectic ► n 
we115 will nut likelA ,  hrtrvide an aclerluate 1 ► yciratrlie harrier between eatractiun ~ie115 
and the henzene plunre. 

~ 	 (;roundwater rrr ►► clelirrh rE.sults hiehented hN ,  tlre cunuricut-er in ass ►► ci.rtion ~~ ith ihese 
c0nui1ents rlicl irnt irrclicate tlrsrt the hytfraulic rarorrnd woulcl he rreateri h% tlre 
"c ► lttirnirerl" injection wells snfficient tcr serve as a harrherlaet)teen the extractic ► n 
we11s and the he ► rzerte plume, ln fact, frcrtlr tlre wuter level mal ► 1►rc► % icled 1 ► .~ the 
eommenter• it ►il ► pe€rrs tl ► at the rkirtnge in the sitx ~ulute~l tlegree trf henzene exc ~ ur-sir► n 
k duc io a reclucti ►► n (flattening) of the h ~~ drraulic gradierrt; but tl ► c gradieut is n ►► t 
r-c~ i er~;ed aud ~r )t ~~ draulic I)xrrier is not created. 

~ 	 Alth ►► ugh results i ► f t-ranslwrt rn ►► tleliarg indicute tt rlecrea5c ir ► ad%~ erse henzene 
rnigratirrn due to "r ► 1>tiniized" lr ► cations ot irrjectiErrr 1 ~ 'clls, tlrese re,5ult5 co-rnrrr ► t he 
con,5idered reliahle cltue trr the numerous uncer'tainties as5uciated %-0th the s ►► lute 
transl►r► rt lraranreterti r ►f t! ► e rnwclel ancl contarnin, ► nt migratio ► n p:rthwaN-s iir tire 
Lkl~, NOhich have already heen extensiveh ,  discu5sed in earlier re5p ► urses. 

lia5ed on the ahutv clisc'tr54io ► n, tlte rlegree r ► f certaintkl ilrat the c ►► ntainnrent r ► t'ttie benzene 
lrlu ► ue co ► ul(i he achievec1 sc ► lel~ ' t)f ~ the " ►► ptirniz,ecl" plarint; ut' injecti ► m ~r~el)s is lctw. The 
liybricl c~ ►► rrtairrruent uf the benzene plunie is required ir ► addition t ►► the optimized injectir ► rt 
to ► rffset the acJN ~ erse inrlr. ► cts ►► f rhlr ► rr ► henzene puruhing on tlre irenzene Irlume. '1'liae h, lrrid 
containrueut r'S'ill al5r ► be ►► ptirnimcl du ► -iug tlre ren ► edial design 1 ► ItaSe to ininimi2e tl ► e 
intpnc,t owthe henzenc plunre in the LJ13F arrd M13F1: 4aud; and on ()re 7'f.`E pipy)e. 

COMBMNT NO. 3.2: REMEDY PERFORMANCE MONITORING 

Once the optimized chlorobenzene remedy has been implemented, performa.nce monitoring would 
be conducted to evaluate, the effectiveness of the system. As part of th't,s monitoring, installation 
of one or more wells in the area of modeling uncertainty would provide the data necessary to 
monitor the potential migration of benzene in the MBFC or Gage. Benzene niigration monitoring 
would be conducted in a manner which provides timely warning of benzene migration such that 
contingent measures, such as enha.nced in-situ biodegra.dation or pumping, could be implemented, 
thus maintaining the objectives of the Proposed Plan. 
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~N62 Lj1,,°N 1Zeypuuse: 

'I'he MtIFC Sa»d is tl ► e deel ► est relatkieh Iwrii ► eahlc: utiit al ►►► ~ e tl ► e Gage Atluifer tliat 
euttbles the distt'ihutie ► tt ctf co ►► ta ► ninatiuu to bH idetttifiecl, n ► oi ► itorect, atitl ccuatdityeci (i.e., 
t.► either m ►► nitoring ttot-  ltyTdraulic c ►►nt►tir►t►► ent caii effectir , ely orct ►a' in the ittterveniii;; 

'1'heref►► re, tl ► e dnwmi'arrl N- ertic, ► I mi;rati ►►► t c► I' heuze ►► e fr►► tn the M}ilPC S<tntl c ►►t►1►1 

1► e tn ►►►►itc► retl otily iu niotiitorin}; rN , ells in,5talled in tiie Ca-e Ayuiter, 13v tlte ti ► ue tl ► c,  
benlvrne 141tne is detecletl itt 1he Gage Aquifer, i ► otlt the 1.1114' attd the (;age Ayuifer Nvt ► tiltl 
be c ►►nt►i►ui► iaietl itiitlt bettzeue (see tiecti ►►r► 5.3.2. of fltc JGWV5). '1'he c ►► rtta ► ttit ► ati ► ,tt of'tl ► e 
(;age Ayuifer u ►► d 1.111" cc ►ultl evacerlr. ► te tl ► e I ► rt ► hlen ► to tlte extettt that n ► igl ► 1 rt ► ider tlie 
1opte 	4t,4lo.1)' f)f C(luntjqrIlteaslll`t',S (sUCf1 t3.S Goritail1l21eilt) 1q 	i1e all(1 toO C1)stl}. 

COIVIMENT NO. 3.3: WHY ENHANCE IN-SITU BIODEGRADATION OF 1VIBFC 
BENZENE? 

The EPA states in the Proposed Plan (page 33) that benzene has been "proven to be highly and 
robustly biodegradable" in the groundwater. This fact and numerous lines of evidence presented 
Dames & Moore, 1998a have led the EPA to conclude in the Finai JGWFS that the benzene 
plume in the UBF and MBFB is stable as a result of intrinsic biodegradation and other attenuation 
mechanisms. The EPA does not make a similarly strong statement with regard to stability of the 
MBFC benzene. Rather, the EPA concludes "In the area of high concentrations near the waste 
pits, the benzene di.stribution in the MBFC is in an apparently stable condition (i.e., appears to be 
essentially inunobile), and its lateral extent from the waste pits is relatively small." In addition, the 
EPA states that the steep concentration gradients characteristic of the downgradient edge of the 
MBFC benzene plume are "similar to what has been observed in the overlying water table units 
and the MBFB." 

Because biodegradation of the benzene plume is occurring within the UBF and MBFB, reliance 
on monitored intrinsic biodegradation as a means of containing the benzene plume within the UBF 
and MBFB is proposed by EPA. However, because of the uncertain potential for inducing 
movement of the benzene in the MBFC, the EPA has not adopted monitored intrinsic 
biodegradation as the containment ,remedy for the ;MBFC benzene. The EPA has expressed 
concern that benzene in the relatively permeable MBFC could move sideways or down, beyond 
the Iunits of the TI waiver zone, inresponse to chlorobenzene pumping. 

The Respondents share this concern to a certain degree, and have discussed two reliable methods 
of ensuring the chlorobenzene pumping will not alter the groundwater flow environment so as to 
cause benzene to move. These are the primary means by which the goal.s of the EPA can be 
achieved without sacrificing the performance of chlorobenzene plume reduction. An additional 
measure of assurance to increase the long-term effectiveness of containment of the MBFC 
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benzene, and a method which is complementary to the optimization steps described above, is 
enhancing the biodegradation of the benzene plume in the MBFC. 

Enhanced biodegradation of the MBFC benzene can be accomplished with a semi-passive system 
that involves the introduction of oxygenated and nutrient-enriched water into the MBFC benzene 
plume. The fluid would be fortnulated to induce accelerated aerobic biodegradation of the 
benzene along a broad reaction front as it migrates slowly through the contaminated zone. The 
chemically compatible fluid would be introduced at a minimal rate so ambient hydraulic gradients 
would not be significantly altered and unwanted chemical reactions within the MBFC, which 
could reduce formation permeability or increase contaminant rnobility, would be avoided. 

While the Respondents believe the chlorobenzene optimization efforts alone will be sufficient to 
achieve reliable containment of the MBFC benzene, this additional element would provide an 
additional factor of assurance for the overall benzene remedy in the following ways: 

• 	It would promote a proven, naturally occurring biological process known to be occurring 
in the 1VIBFC; 

• 	It would accelerate the reduction of benzene mass by bio-chemically destroying the 
benzene to harmless by-products; 

• 	It would be compatible with and complimentary to the optimization steps described above 
for the chlorobenzene plume reduction element of the proposed plan; 

• 	It would be adjustable in terms of the rate of fluid introduction and the chemical 
formulation of the biodegradation-enhancing fluid; and 

• 	It would be verifia.ble through monitoring. 

4~46 i LI'A keGpctMe : 

It c: ► nnot be concluderl 111at erthanring in-situ biorfegr•aclatioo can he ntore tsft'ectiw - e tl ► an 
lt clrtiulir cc ► trtaiurnent fcot ,  tl ► e he ► rzene ]rlunu' in tlre M14I3F(' Sartd. Autnerc ~ tr5 f ~ict ~ ► ts ccrn 
ad%er wh uffect l3ic ► degradatic► n rate,5 r► ud, hence, ultimate crrnt, ► irrme ►it of N'lBI'(' tiartcl 
beri -r.ene tA itlr t-ttis Itrucvs ~ . 'I'he5e f,tctr ► r,5, tna ► ry c}f wOhic•1r c•x ❑ I ► e cliflirult rrr intpc ► s5ih1e ts ► 

cot ► 1 rc}l. inclrrrle.: 

s 	Flfl'ective utass transfer ►► t' c ► xYgen ancl rtutriertk to the lateral anct Nertiral ltrcati4ti5 
Khere dt.°gracl ►rtior ► is r'cyuirctl NNithout ]oc;tlizet1 e'Ntrartion to inclure I ► vdraitlic 
~;r:rdic~rits 
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• 	tlrlptaunuvd alrrl rapid ul ► t,lke of rrxti-gell tlrr ►► ugll ahi ►► tic oxidatic►n of uatut'all ~ 

 r ► ccrrrring reduccd vomlruunds suclr as ferr ►► us irmr or sldBde tlrat loN+crs 11re 
 etl'eciiveness ►► f irr,jec'tcd tluids at stitliul ~rti ► rg tire grrlNiAh Ofhelticntr-dcgradiug  

111i('!'tiol'gilllislll5 

• 	J he 1 ► resence of,  uthrr factt ► r -s ih,lt act a5 inhilrit ►► r5 t ►► tlle Inetrrhr ► lic ociivitN,  ur 
gt•o ~~~ th r>t' belrZeuc-dcl;rtrdirtl; rrr -garli,5ru,5 sut:lr a5 Ille lrr( ~tierrce r ► f (~ lrlurf ► tx~uzcrle ur 
Ilif;lr Tl)S leN , c1,5 

• 	F c ►► lugical factr ► r;s t}rat rnav ncl;ativch irullact ihc l;rrm , th and 5uccess ►►f heuzcnc- 
rlenra(tirll; ►►rganisnr,5, suclr a5 m ►► re rapid t;ru ~~~ th rlt'rltller ulicr ►►r►r~artisnrti tllat 
(•onsurne nrin-arr ► nlatic ►► rgarlic cr ► rrlhr ► unrls aud (v ► n5unle oxNgcrn arld n ► Itrient5 lu ►► re 
rallidly, thius tlel ► lctilrg tire5e es,5ential cr ► rrrp ► lunds hcfore I ► ernrene-rlcl;rarling 
0110.rrrisrrl5 cau ui ► lain tllenr for ruetalrulisnl and gr ►lwtll 

'I'Ircrcfore, N ~ laile the ►► vcraJf rerllcrl ~ could henctit frullr i lle eilhatrr._ed Iriudet;r -adatiun r ► f 
l,terrlcrle, tlris teclruoirlgy c:ar11ir1t I ► e _5olelv rclie(I up ►► u in lieu oti h3°rlraulic ctlntaintrrent irf 
the lleuiene pluij ►t;;  in t11e M13I'°C Saud. 

COMMENT NO. 4: SEPARATE RODS SHOULD BE ISSUED FOR EACH SITE. 

EPA views the evaluation of remedial alterna.tives for the chlorobenzene plume, the TCE plume 
and the benzene plume to be a single technical problem and has indicated that it anticipates 
writing a single record of decision (ROD) (page 3 of the Proposed Plan). EPA says that 
subsequent amendments to the ROD may be issued on either a dual-site or site-specific basis. 

Work to date has proceeded under separate orders for the Montrose and Del Amo Sites. 
Respondents have stated their desire to work with the Montrose Respondents in a cooperative 
atmosphere to resolve technical issues and facilitate sound and productive decisions. See, for 
example, letter of C.B. Paine to EPA dated June 20, 1995. 

At the same time, Respondents have expressed "concerns regarding the appropriateness of a 
single ROD which would include a remedy or remedies for what ultima.tely could be a wide range 
of disparate remedy scenarios." See letter of C.B. Paine to EPA dated June 20, 1996. Both the 
Montrose and Del Amo Respondents have discussed these concems in meetings as well as in 
correspondence. 

EPA recognized these concerns in a letter from J.A. Dhont to F. Bachman and C.B. Paine dated 
February 21, 1996, stating: 
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EPA acknowledges that Montrose and the Del Amo Respondents have had some concerns 
about "joint FS" documents and a"joint ROD" for groundwater, in particular because you 
may be apprehensive that one party would somehow become liable for cleaning the entire 
plume at both sites. Please recall that the ROD does not determine  who  will perform 
various portions of the remedy, but rather  what  the remedy will be. 

Nevertheless, adopting a single ROD is likely to produce significant practical and legal obstacles 
to timely implementation. This includes delay in commencement of those aspects of work 
pertaining to the Del Amo Site which are independent of the TCE source and plume definition, 
remedy design and performance assessment, and the chlorobenzene remedy optimization, final 
design and performance.assessment (steps 1 through 5) recommended by these comments. These 
delays would conflict with the policy expressed in the National Contingency Plan that "Sites 
should generally be remediated in operable units when early actions are necessary or appropriate 
to achieve significant risk reduction quickly, when phased analysis and response is necessary or 
appropriate given the size or complexity of the site, or to expedite the completion of total site 
cleanup." (40 C.F.R. 300.430(a)(2)(A). 

Issuing a single ROD, if followed by joint orders, also increases the complexity of enforcement. 
In particular, issuing a single ROD may reduce the incentive of parties who contributed to the 
TCE plume to assume burdens commensurate with their responsibility. 

There is no technical imperative supporting a decision to issue a single ROD. Optimization 
modeling demonstrates that with proper wellfield design the chlorobenzene remedy can be 
conducted without impact on the benzene plume. The remedial activities identified for the 
chlorobenzene and TCE plumes are substantially distinct from those required with respect to the 
benzene plume, which is stable and falls within the proposed Technical Impracticability (TI) 
waiver zone. Optimization modeling further shows that, given the exi.sting performance criteria, 
optimized wellfield design can maintain hydraulic separation of the chlorobenzene and benzene 
plumes. It is therefore unlikely that contaminant migration between the sites will interfere with 
achievement of remediation goals. The design of the respective remedies can proceed on a 
coordinated but generally independent basis once the optimization modeling is completed, subject 
to further review after the TCE plume is more completely defined. Construction, maintenance 
and operation can also proceed independently as long as the performance criteria are met, with 
appropriate coordination and monitoring during the start-up phase. 

If performance standards are not met, EPA has authority to amend the ROD accordingly. This 
can be done without incurring from the onset the di.sadvantages of a single ROD. EPA's 
authority to prevent any party from interfering with the implementation of the remedy on another 
site is well established without the necessity of incorporating multiple sites into a single ROD or 
order. 
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A304 I?I';A ltesvcrrr5e: 

As cited lay tlre e.oxrrrne ► rter, ]:Y ,t h:rs Ireen arr(l remcrins ativare o1' tlre coturuenter'S 
serrsitivities to tlre ittlple,meiitdtirnr ot' a aingle It(11). }]c ► rrever, 1?1'A doe,s not af;ree tlrai tlre 
gr ► ,uwrdwater cc ► nt;itr)i))ation from rlre two sites is sel ► arahle, tlrat .r sin ~;le IZi)1) i5 the nr ►► 5t 
alrl)rc ►1► riate, nor tlZat it w$II dela) ~ i ► nplecnentation of the ► 'enredial actir ► u, trn the ccuu ► raerYter 
5ugge,5t5. 'l'lrc followirrg address several lruiuts ay rrrxcfe by tlre corur ► renter, rougl ► l~ in the 
+ ► rder rua(le witlrin tlre cornmerrt. 

'I'lre coriunrenter states tlrat work to dale lras I ► rocceded under separate orders fr)r tl ► e 
Alontrose and 1)el Anio Sites. Tttis is tr -tre. llowever, for Krorrndwater, 1?PA niore 
tiI)I)rol ► ri;rtely tvould have sought to rzegotiate :3 Sinl;le joint t ► rder to effect the ,)trWF5 btrt 
did nnt stop work lo do so because, at tl)e titne that tlte jcrirrt growadwater effc ► rt was 
irtitiate.d, 11Iontrr ►se Chemical and ttre 1)el Amo rteslaondetrts agreed tc) undertake the et)'urt 
voluntarIly. 7'his was a calculated risk for ] ~~ PA. W'lrile tlre joiut parties ultinrately dicl 
ec►ttxplete tlre rXrodelinh eff►► rt acceptahiy, tlrey cli(I nmt cotnl)lete .rn accel ► tahle .lf;WFS 
a•elxirt, necessitatiryg E1'A's takeover and conil)letic ► n of'the %vork r► n tlr:rt di ► cuirrent. 'I'lrtrs, 
wirile work did prcceed trnder 5eparate orclkn, tlriy fact dr ► es not lend supl ► ort for-  
sel ► arahility of llre rrnredial Actiun. 

'I'he crntuueriter• cites the letier of C.B. 1'aine to L1'A dated June ?Q, 1996. This letter, ar ► d 
anotlrer letter fronr Slrell Oil ('ompuny to E1'_A dated January 14, 1998, prc,sent an 
.rr-guu ► ent irr favor of El'A'S issuing separate ROI)w for groundw:rter. EI'A responde(i to 
tlrese letters iu a letter datecf Fehr rrary 20, 1998, f're ► r)y Keitlr 'I'akata c ► f El'A lo 
}tatxd S1iuLitan , Vice 1'residerat of' Slrell Oil, I.r,yiug uut its e ►► planatiurr for why E1'A 
helieved tl)at a singie 1tOI) wtrs appropriate fc ► r griiundwater at the Joirrt Site. i?1'A did not 
t)gree witlr Shell tlrat a"wide tarrge c ►f rerrred) 5cetrari ►►s" wc ► uld be inrlAed hy a single 
RC)I7. I!:I'A aISC ► lias explained tiie appropriaterress of using a (ival-site al)I)ro:rch to 
groundwirter in tlre SE►etion "Context, 4cope aud Rule of' the Rernedial Actic ► n" of tiiis 
'T2O)ll. 1'he cnntanrirratiE)tr at the sitts5, atrd the analySiS of' and inrlrlicalions associatvd with 
lr ►►ssihle renredial actit►ns firr eitlrer of tlre sites, i5 inextricahly related. «'Irile portic ► ns of' 
the reruedial Frction c ►►uid he i»rplenzertterl iu ►r seprirate ruanner, tfre eNalutrtir ► n leading to 
renredl' selecticrn earrnot. 

'hhe c0nnueuler rloes not sul ► hort the Sul ►1►►► 5itii ► n tlrat ilre 5irrgle Ill )1) Fvill "Inroduce 
Sihnifrc;rnt In-.rctical and legal ohstacles tr ► tinrel,y 	 nor state NNh ►rt specific 
ol ► titatle~5 tlre corurnerrter envisic ► n5. 7'lre cori ► rrrenter appear5 tr ► 1► eliere that a site-5{ ► ecific 
Rt)l.) «c ► uld k ► e preferahle tc ► a dual-site IZ011 I ► ecau4e it t4ould, in tlre cornrneriter'ti 
all ►► w tl ► e cc ► nunearter tc ► Iyrc ► ceerl witlr renredi:rl de5i;;rr4 and .rctic ► rts rel;rtert orrly to it:4 ,it(' 
(tl ► c I)el ,An ► o Site), entirely sel)arate f'rc ► nr tlro5e for tlre rYm:rindet -  r ► f'tlre ,jc ► int ,Sitc. 'I'1 ► e 
cr3jttinerrt 4tate 5dtat a dual-site R(3I) will delay tlrose aspects of the mmedial tictiQZr 
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:`lrertaining tt) theD±t'1 Auto Site which xtr•e indelrertrleitt" { 	acirlrdI of the addYtitijlal 
tlat.r gatherinb and anal,ysis, ttlrrl renredial de5igu for tlre utl ► er areati ut'the rrmectial artic ► n, 

'I'lris curtrmeni i5 1 ► afflin~ in that it 5eenrs t ►► ccrrrtradict the ruajorit ~ of'earlier r ►► mrnents 
nl ►rde Ir ~~ tlle (0nlruenter ►► n 1 ~;1'A' ~5 prY ► l)rr ~ed plan, ~ hieh in ► pl} (1 ) that all de5igr ► wurk 
periaiuing trr tlte clrl ►► rt ► henzene an(l '1'('E I)ltnnes shc ► uld he 1 ► erfmrnred ,trrior trr any work 
on the benzene irlurue, arnd (2) tlrat E ► rrly after snch wnrk i5 ccrrtrl.ileted c.rn a reuredy for the 
lreuzerre plurne he "tirralized." (We n ► rte thal EII'A di4at;reed ~iith the5e Iminls.) 'I'hetie 
earlicr rrmtnrents Ni ►► uld Stiggetit tlr:rt the cr ► mnrenter t► gree5 that the ► -e is a lrrufomnd 
interrelatiun atvtrong the varic)tts hlurnes anrl that :rction uu thc benzenc lilurne (ar, lhe 
"intlelwn(Icnt, Del-Amn actiun" rel'erred tu hy the cctnZtnenter) will 1 ► e dela ~~ed fot- technical 
I)nrlrr ► ses independent c ► f'the nature uf tlre R01), l"et in tltis cornnrerrt ilre ccotttt1ieilter s.rrs 
-1 dual-site KOI~ wr ~uld scmrehow ~re~~ ent lzr ►► gre ~4s rrn "independent" de5inn aspeet.s. 

As El'A lras stated and eaplainetl earlier in this ItUI), LTA helietes tlrat rvrttedy seleetitjn is 
nnt tielmrahle atrd th:rt the tecltnical evaluatic ► ns leadirtg t ►► it nru5t Ire t)erfnr7rrecl in ;r 
unified velricle. «'liile it wa5 approtrriatc f<rr the ,1(,V1`FS tu ekaluate the interrelatiirnships 
anZC► nl; sep;rrate actions fur eaeh r ►t'three Irlurnes, the reruedial (lesit;n Niiil adclress all 
requireruenti:of this Ii01) as a ultifie(i wlrole. The dual-Site K01) dnes nt ► t prevent pru;yre,55 
on anN,  atil)ect of this renietlial design; in fact, it enhanres rrr ► d 5iml4ifies the recluirenrents 
that nru5t he niet hy tlre design. 

1'he (Inal-site al)pro.ich is nut inconsititent iiittr the N(`I'. '1'he dual-site grr ► unclwater 
reuie(lial artion selectrd by this Ii01) is, in fact, an i ► Ireralrle unit crf' the t ~ pe descril ► c-d at 411 
C.F.R. 3(1(1.430(a)(2)(A). I11c ►re►► rer, within tlre cr ► ntext r ►f'the unifiecl rernedial desihn, FP ~1 
may create phases to the renredial (lesign and aetiot), ii' atrlwopriate tn exl)edite the 
reruedi:rl actiun. 'I'he conunenter docs nut Identifv tlre rirtivities tlra( it helieti es are 
"indet)endent" and tlrerefore uright be sulrject to heing expedited. lin«ever, trr the eatent 
that thev rr ► ay exi-st, therY i5 no rerr5on that a dual-Site It01) wc ► uld prevent the c ►► nrnienter 
t'ruru rnegErtiating rtn agrt=ernent rN'ith I+,PA frnr their rr ► urlrleli ►► n. A NNide rarrge r ► t' 
er ► f'rrcernerrt and settlernrent crlrtic ► ns fut- irnple ►lrenting the reme(liiil actinn are availahle 
rel;:ardles,5 r ► f whetlrer a dusrl-site lt(ll) is enrpk ► yed. 77re rirr.rl-4ite lt01) dr ► es ncrt Iylare  
1-e5trictir ► rrs rrn the.se  ►► l)tions and Aiill nr ► t llrecenl c0 ► r2 sistencti- with the N("1' lwmisirrn citc=d 
hy the ronrnrenter. 

'l'he c ►rnrrnenter statu.s th ►rt oPtlrrrizati ►► n nu ► deling sh(ms lhat tlre chlr ► rc ► lienz.ene renrerl ~ 

r.rrr he conductecl ~~~ ith ►► ut imllac`t tr~ ilre Iyernze ► re I)Iurr ► e rrnd thr~ t hwdr ~► ulic tiel~arati ►► n can 
tYe rrlairnt,rirred hetweerr tlie Iretrzene ancl chlur-rrtierrzerre Irlurne. 'tlre corutrreuter alsu st. ► tes 
that it i5 unlikeh th;rt corttarnirrant ruigratiun het ,~Neen ttre sites will irnterf'er-e ~n itlr 
remediatiorr goal5. 	We cli5a;;roe that "c ►l► tir ► rizatiun rrruclelirrg• ,  ha5 k ► eert I)er•f ► rrinerl 
arlerlmrtvl.~ t ►► dr,m tlre5c ci ► rrelusiotts. '1'he .IGNNIT',4 nroclel c.ruuot he stretched to the 
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extrellte that t.he cotitrrtieuter has u ~ ed it, F1'A agreeti art(i tttis RUI) cleter -rniues that it 
sltotilcl be pcissible to ile.~ igu ,x rerrredial acti ►► u that lir»its €tdverse irul?.acts auroog the 
plttmcs, bnt this is true o ► rly if' Ilre de,5igtt arcourrts ('or bctth the fu:rnzene ancf chlor ►► heny'eue 
hluirnes in a unific'A 11r,iuuer. I'_I'tl di,5:rgree-ti that rutxleling oj• artN ,  r ► tl ► cr analh'sis ha5 5howrt 
that the tNvn I)ltnrre.5 rrrerntiuned are rr ►tlurally i ►idepen(lent suclr that cle5ign5 f'ur esclt I)lurtte.x 
trin pr( ► reed without rel;ard fur tlre ot-lrer. Any tlesign analyyis, vFhether now or in (fhe 
future, ~ir ► uld ha%e to cr ► nsitier a11 three 1 ► 1uittes and have available the taenefit5 of' all 
previr ► us joint analysis alrea(IN lter-Fon-tned, `°C'oirtarnirrant migration between the sites wiil 
he unlilcel) 1 ►► interfere with reruediation goaLs" t ►nly ii' the renredial action is de5ignetl as a. 
whi ► le. la.l'A agrees that it is I)c ► ssible tl~at t~onstivetion ar ► d uraiiJttetiatice, aijid I ►► ~ssibly sort~e 
liruited uspects r ► f rle5il;n, rrr.o.v he cc»nitleted in d 5elrar:ate nranner, as cleter -nriued by E.1'A 
tluri ► rg tllr ► se phases. 

In artuality, etnplt ►yirtg a sepat~.tte (,sirrgle-site) IZOI) apl)rr ►ach woulcl intrr ► cluce frir rru ► re 
delay and techuical arid adnunistrative hau•dshih tharr (foes t-he joint (clual-sit-e) Itl)I). 
SYgnificatit I ► ortioixs of two single-site ROI)s f►► r grr ►undN+ ater wt ► uld he redundant. EI'A 
would lr.rve to ensure that all as1reet5 rrf lhe two RO1)s were ccttisistent with i ► ne anc► ther. 
I'lie stltrte ia4ues of pfurtiv iriterrrrtic ► ns trrid rnutival irr2plicatiotts + ► f rerrreciiirl actioxr,5 csould 
havr to be addresse(I each of tNvu IZOI)s, everr thilugli sucli issues tu -e, at their ctrr•p, rtinolv et1 
by a single techriica( analysis. llavin- lwrtceeded te ► the present 1 ►c► iut truder a dual-Site 
aI>~Pr ►► ach, the renredy can he selected irrrutediately, whereas cr-eatiu(; two cousistent 
selr.rrate ROI)s r~ r► nld reyuir-e agr•eat deal of tinie. 7'here "oul(i he nc) admiui5trative crr 
techui(•al henefit tr ► creatirrb two kUI)s, anrl 1{:PA is unal ► le tt ► identify the'`cli5ativantages 
of a siugle ROI)" referred to by the c ►► mmietiter in the la.tit paragraph of tlte cc ► rrnne)tt. 
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5. 	IZesiaonse5 to Wr-itten Cotnments 
IZeccivcd Frutll PACAAR, Inc. 

Preface by EPA • 
In this section, EPA summarizes its responses to written comments provided by PACAAR, Inc. 
PACCAR, Inc. (PACCAR) reports that it is associated with the property located at 120 West 
196th Street immediately adjacent to the former Del Amo plant property. The comments refer to 
the firm Hart Crowser, which served as PACCAR's consultant for the comments. 

Where appropriate, responses are given both within the body of a comment as an issue arises, as well as at 
the end of an overall comment. The commenter's text is shown in normal text. The summary of EPA's 
response is given in bold and back-shaded text. 

For ease of reference, the original comments have been numbered, with the exceptions of 
Sections 5 and 6. Sections 5 and 6 of PACCAR's comments present information and data 
summaries regarding liability allocation with respect to potential source(s) of TCE and other 
chlorinated solvents. EPA notes that liability allocation is not part of and therefore is irrelevant to 
the remedy selection. For brevity, the original text in these two sections is not repeated in the 
response summary. The text of comments which require a response from EPA are otherwise 
incorporated verbatim. 

The EPA responses are in the same order as the original comments on the following sections listed below: 
Section 2 - Groundwater'Flow Model 
Section 3 - Contaminant Transport Model 
Section 4 - Proposed Remedial Approach 
Section 5 - Potential Chlorinated Solvents Source Areas 
Section 6 - Extent of TCE Groundwater Contamination 
Section 7 - Conclusions 

2.0 Groundwater Flow Model 

This section presents Hart Crowser's comments on the MODFLOW model developed for the 
Joint Groundwater Feasibility Study (JGWFS). We conclude tbat tbe JGWFS groundwater 
flow model is inadequately calibrated, primarily because of tbe assumption of steady-state 
groundwater flow conditions and the decision to perform only a steady-state c.alibration. 
Accurate model caiibration is critical for this site because the modeling data are being used to 
assess the potential effectiveness of very expensive and prolonged remediation methods which 
have a distinct potential for spreading chemical constituents into previously uncontaminated areas, 
including the Gage Aquifer. Specific issues are discussed below. 
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Oz365 l+:PA Itesuonse: 

hNA ► ii,5agrees that the nrc ► cicl is inadequatGl}- calil ► r:rtecl f►►r-  the purpt ►ses ft ► r v4lrich the 
niodel h.rs I ► een trsecl. 'fl ► e cutnl ► tertter i5 correct that nrrtrlel fletw c:alihration cttn he 
essckttt%r ► 1 tr ► intetlweting mu(lelint; results. Hctwever, the arlequ ►tcy r►f nrodel calihratic ►tt 
rannot I ► e evaluated "itl► ctut ttn uncier5taltdinl; r ► f thc al)I► licatir ► ns fc ► r whieh the rtnctdel was 
develctl)ed. Ni ► nuulel can be used fr>r all purpc ► ses; all nrr ► dels have lintitatipns, A ntodel is 
ttqt "inadecluate" us long t}4 n5e,5 nf the rtutdel are n ►► t n ►ade -,vhich lie ntttside its 
acknowledged lintitatic ► ns. 

1n thts rtse, I?I'A recugnized t) ► e lin ► itatic ► ns (if ttte mctdei fur evaluating tl ► e "polnfitial fin ,  
,vhrerttlirrg che►nical constituettts intt ► ... tltc Ga),reAytttfer,'>  and did not use lhe rnrudel lc ► 

evahtate remedial alternatives witl ► respect tr ► the prtte ►ntial #`Etr• ruol► iliwint; cr ► ntaminants 
intt► lhc Gage Ayuif'er. lnstead, I{il'A clevel ►► l)ed criteria for all renteFlial alternative,5 th,tt 
reyuire the tnittintizatiun of adverse efl'ects ol'these a1terilatives on rrlher cuntamirrants, 
itrcluding pc>tetitial spreading c ►f cttntaminants intci the (rage Aduifer. 1'he r ► liiiinizatiun ►► 1' 
remeciial stlternative5 tu ;rchieve t.Itese criteria will he I ► etfornted at lhe remeclial clesio,n 
5tat,e, and w~ ill Iik61ti' reyuir•e additional, mure detailed ►ur ► deling. The uye c ► f the exi,5ting 
nutnei-ical rztodel nf ttre ,luint Site was lin ► ited tr ► the coniparative evaluation di the 
Cctnceptual Srenat°ius tr ► (1) cuntain :tnd clean ( r'educe tlre vr ► ltrnte ►► t' ) the chlttrc)betrze ► re 
plurnes and (2) cuntaiu the hcn/ene Irluttte. hr fact, the J(T«'7'ti did not Solely rc'lj r ►t► t)te 
model in tlre e.valuation of the I ► encene plunte cc ► utairurtent (e.t;., the evstluatitan of the 
effectiverress oi' k ► ioi3ei;raclatitttt t(i prevent the vertical ntigt -atiim c ► f I ► en7ene intr ► tlre (wage 
Aquil`er). Specifically, the hyhrid cuntainment of'the benzGne I ► lunte in the N'IItT'(' Sand 
«'a5 pr►►1►►►sed hy FTA eve.n though the nrndel I>tredicted that tlte henzene plume cctukl he 
cc ► ntainecl verticall ~ in tl ► e NtBF(' Sancl by c ► rnlv intHnsic hic ►de;;radatir► n. 

N'1'ith tv5pc-ct tc ► flum c ►► lihratio ► r, verY reati ►► tral ► le r7 ►ut-ntean-square heacl clifferences were 
.rchieved I ► etween uhser ~ ed anrl Simul;tted cnnditions in everv hydrr ► stratigraphic uttit 
simul.rted, while keeping hvdranlic 1 ► stranreters cunstraiuc ~ cl within re ~ison ►rl ► le sile-speritic 
x~nges. Tlris is an indiratctr c ► fi l;c ►rxl flow calil ► ratic ►n. ('cmtrarN tn tl ► e cr ► tnn ► eut, the use nf' 
steativ-state zr55una ptir ►r► s in tl ► 'is c;rwe i5 aP1trY ► luriate gii°eu the ittternded and actual uses ct1' 
the mt ► clel (see t-c5l) ► nse5 tc ► later cc ► rurneut5l. 

Tlrc ry ► uclel usecl i ► r the ,1GN'1'FS Nias higl ► ]F,  adequr3te and f'ully altprr ►l► rititc v►hc►► usccl 
rOthin its lintitatir ► ns. '1'f ► e ntctclel ~vas t ► nl} c ► ne. to ►► 1 n5ed tty h:PA in the rentedy 5electi ►► n 
1 ► rucess; l a''A acu ►► unted fc ► t -  the limitations ctf' the mttciel aucl dicl nc ► t ti,5e fhe ti ►c► del outside 
the e•urnfines r ►i' its lin ► it,ttianrs. 11ir ► re sItecificall ~~ , thc ~ dc~gree to which tl ► e current rnrr ► del iti 
c.rlit ► r~ilc~ ci i ~5 co ►► siderecl ~~;nflirient t'ur the u5e ►►f t)m rntncicl in il ► e,J(YWF ~S. 
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2-1 Non Steady-State Groandwater Flow System. There are two issues related to the 
assumption of steady-state flow: 

a) 	Water levels in the water-bearing zones beneath the site have risen approximately 25 feet 
since 1965. Data collected by Dames & Moore indicate that water levels rose 2 feet between 1993 
and 1996. By definition, this is not steady-state. 

~ .1,166 1:1'A  I2esponse : 

As staterl in the ,l( ~ NV f :S, a ri5irtg trend in tlre hr ►► urrdwater - elevatic ► ns appears to he 
urriforrn and sinrifar in all tfre uttits nf tlre llelltluNver Aquitard and tfre (yage Aquifer. 
Tlrerefirre, the lwriz< ► rrtal and veilieal craruponents trf hydraulic gradienk in these ttyrit,5 du 
ni ► t charrl;e 5igrtificantly with rrspvct to tiiire. ln adcfition, tthe cnodeX ctf the Jc ► itit Site i5 
used fur the c ►► nlparative evaluatic ►tt rrf reruedial sce ► rario.5 th,at primarily rely 4nt hytlraulic 
stressing (i.e., punipitrg and irijectirrn) c ►f tire .rquifers fur containrnent rttrd ccrrrtanrinant 
renruval purpir5es. The eftects of tliese Ir ~ draulic stre5ses H?ill likely exceed an1 lwtertti:rl 
c'harrges iu natur.rl gradient5 tlrat could be caused b ~ ,  rising water levels. 7't ► erefore, tlre 
ability uf the rnrrdel tcr predirt future changes in naturul gritrlienl5 is not ►rf gr-eat 
itup ► u -tance. l3ased on tlre aquifer test data at the Jr}int 5ite, the drawrlown5 anrl nrounding 
itr the relledial extractir ► rn arrd iu,jectiun we115, rtspet:txvely ~ , are eapecterl to st ►rhiliz~~ irr a 
51 ► ort period i ► f tirue (i.e., days tu wee(is), relative to t11e duratii ► n of'tire overall rerned% 
inrplementatit ► n (i.e., un the rrrder of' 1110 N ear~ ). Ttrerefore, tthe as5uuiptiun r ► f steady-state 
fluw i5 con5irlered ahpr ► rpriate for the siurulatiou r ► f rernedial scenarios in the JGN'VTI'S. 

(b) 	The modelers note that horizontal groundwater gradients and flow directions have 
remained roughly constant during the period of the RI. It does not appear that any attempt was 
made to assess whether different flow directions prevailed during historic operations of the Del 
Amo and Montrose facilities. 

~3fi7, I~Y.~  ltewt ~ grise: 

Orilt lirniteri site-specific w;rter level (lata are av:rilahle fErr -  tttc tirne E ►f c►I► eratiurrs ►► f tlre I)el 
rlrun and 111rrntruse f:rcilities. lt is possible that hif;lrl ~ ,  localized lrurrrpirrf; fr ►►►r► itidustri ~il 
well5 tlrat rliight have 1 ► een located ►► n tfre t'ur ► ner 111 ►► ntrose anrl lleI Attutr facilities 
thisturie:rllN nrav have 1 ► ad sorrre efl'ect on k ► cal fl ► rw directi ►► ns, altlrougir these Nie115 have uot 
lreeu icferrtiCed. 'I'he hititrrric chaul;es in water levels rltre to hitituricKl reclrarl;e is iiut 
erfrected tF ► 1► e sil;nifrcaut Irecause the 1N"est t_'oa5t [3asirr i.5 uverlairr I ► y the low-permesil ► ilitF- 
fi ► re-grained 13elltlo«er• Aquitard, and seation;rl cl ► ;rnge4 in the anrount u1'rt-cliarge d ► r u ► rt 
significa ►► tiv .rffect groundwarter levels. 

Thus, the accuracy of the contaminant transport model calibration is questionable if different 
groundwater flow directions and gradients prevailed historically, and vertical water levels are 
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changing. 

O~n:iG$ Li',A Ites onse: 

1,:1'A is 	 tirat the arcuracy t ► f the trarrshcnrt ralil ► rati ►► tr is afl'ected hy llre 
tturtteruus tnrcertftiutie5 inrluclittg the ltisir ► ric groua ► clv~ ater fluw dirccti ►►► i5. This i5 wl ► v tlte 
trattspc ► rt calibratic ► n 35 referrvd toas ri "qnmsl-calilrr:itiun" itr theJG'1VFS. [imveter, tthe 
aucertatinties a5suciated ~tiitli tiie transhcrrt calihnatic ► n dc ► nc ► t sigrtitircintly c=ffect tltc 
contlraratiN ~ e stnalt° ~5e5 c ► f c ►► nrelttual alternafi ~~ e,5 l~c~rf►► rtned in the JCG ~~i'1 ~,5 hecause these 
ttncertainties equally atfl'ectecl a11 remedial alternativeti. AdditicmallN ~ , the cluasi-calil ► rati ►► n 
crf the transport I ► irrtiuu cii'tlre rti ►► (Iel (i.e., an .rtteutl)t tu reprc ► duVe cont.3ntinant 
distrihution5 frorrr the knmN n st ► nrce5) actuall ~~ hell ► ed t ►► rtsses5 the lrititc ► ric f1m ~ cunditiurtti. 
A reLativ70y gc ►t► d rnratclr belweett tire i,l ► 5ervecl artd siunrlateci ct ►tttarninant cfistrihutiun5 
xchieve.ci hy the (lttasi-e,tlibr;ttiutr e ► f 5t ► lute transl)ort tlrruughout ttic ► 5t c ► f the ru ►► delinl; 
dunrctin prt ► vide5 5imre in(licatiorn ttrat tlie hititorie fluv ~ fielrl rept~rduced 1),N tlte rnudel is 
m, ► sunable. As statecl in the rc-ypt ► rtse ti► the cotmnent aliuv-e, G.PA dt ► e5 nc ► t claint that llre 
degree t ► f tr<tn5f>i ► rt c•alihrartic ► n allm4ti fur.rnv u5e uf the iru ► rlel, oniti that it is suftirient for 
tlte pur•hc ► 5es to wlrirh the tur ► de1 ha5 heen rtsed. 	 - 

~ 

2.2 Non-Unique Calibration. The groundwater flow model was calibrated to assumed 
steady-state flow conditions. In a steady-state model, there are an infinite number of combinations 
of hydraulic conductivity values that will yield the same head distribution. This means that errors 
in estimated hydraulic conductivity values cannot easily be detected, resulting in erroneous 
estiunates of groundwater flow rates and subsequent contaminant migration velocities. 

0n36)  EPA i2esponse : 

'I']te non-uuiyuenens c ►f solutic► ns tu tlte ecluationti of f;roundtivater f1c ► vv is t lypica11 1~ rrture 
sil;nificanl vi -lten sc ► 1F irtg "inv, erse" pri ► lilerirs f i.e.. detc r -ininuticut ul'tlrc,  It .yclt -3ulic 
I► ararneterN,  gii , en a 1 ► articrtlar 11mt, tlelcl). ITr 11 ► e rase ut'thc,  .Ic ► int si1e. htwwevvr, value,5 r ► f 
hN 	cc ► nductiv itl fur the unit ~5 crf'et ► nrerrt ~ierc~ tltt ► rtnt ~ hlN' o-ts5essed Irw nuriterc ► u5 
atluit'er tests rtzycl Irrht ► ratr► rN rtualvses (,IGAVFS, A1)1 ► enclix li, secti ►► n 2.5, NictY lb'. 1998). 
Therel'ure, a ntni1Eier c ► t'ti ►► lutie► n5 fot• tlte cHlihration i ► f tlte rur,tjel fur• grr ► undw ►rter,  ilc ► vi "a5 
linritecl 1 ► N tfte srua11 rarnge c ► f hNrLraulic cv ► ndnctivitN Naluc5 c ► htaitted in tlre lield. llecFtu.ye  
of a r-ea5e► ntthlti- gt ►r► d rtf;reenrertt E ► et~~ een t1 ►e ot ► servecl tr ► rd sitnulated fl ►►rvfielcf that w,ts 
ttrltic~v~ ecl during c< ► libratiotr u5ittg the h .ydrarflic rc ► ndurtkitc values estinraletl in iite field, 
the Rtc ► del i,5 considerec! ;irlealuate fur eAirmiting cc ►t►t.► ulinant ► nigratic ► u velt ► citiey. 

The model must be calibrated to transient conditions, e.g., time-drawdown data from one of the 
aquifer tests conducted at the site or sequential water level data from operation of the 
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groundwater extraction system at the Mobil Refinery southwest of the site. A transient calibration 
will improve confidence in hydraulic conductivity estimates. Transient calibration also provides 
data regarding aquifer storativity which is needed to assess effects of water level rise and 
drawdown. 

 Ol,370  1;_PA ltes ~ ►L_~ nse : 

A5 diycu5sed in re51rE ► nse tu (''omnlent 2-1, asteadF  -yl ~itt~ tuuueriral I ►u► del i ~5 Sufiic ~ ient f'►► r 
 sin ►ulati ~ ► ;; re»iedial alternati ~ e.s, t.;i ~ e.n conditic ~us al the J ►► iut 5i1e, 7'he 5i ►i► ulatiun of 

ti-attsiet ► t c ►► nditions d ►► es u ►► t add any Nahie t ►► tl►e n►►► del witl ► resliect t ►► tl► e "confi(lerncv i ►► 

hydraulic cc ►n►luctivity estifiiates," hecause the existing iu ►► clel i5 ba5ed ►ui the reasonahly 
 accut•ate estxmates of' these hal -ameters fr►►i►► tl► e aquifer tests. The StoratAit of the 

aytjifers beneath the site is not a c ► -itical paran ► eter for the siniulation of the retnedi. ► 1 
 alternatives because drawd ►► ~wns aucl nuotu ►di►► g in the vicitaity of'the reuiedial extr;ccti ►►c► 

 aiid in,lection w1ls, reshectively, "•ill Ijkel 5tahili7e in a short period of tinie, relutive tc► thc 
 (iuration ►►f tlte overall remedy. St ►►r -atiwit.~ , while useful to as,5ess a shorl-term trar ►sieEit 

draNv do ,"n ( ► rr niountling), is nc ► t nece5sarv in the calculati ►► ns of the 5tahilizecl dt-awdcnwu 
i ►► r m ►► undinl;). Agahi, thc model is beiut; used ati ►► ne toc►1 a►n►► ng u ► any t'or• a i'ea5ibility 
study, not the ulytirniaation of a rernedial design c ►►- acti ►► n. 

2-3 Vertical Groundwater Flow Poorly Calibrated. Predicting vertical groundwater flow will 
become critical if groundwater is extracted from the Gage Aquifer. Artificialiy increasing 
downward groundwater flow could induce contaminant migration from the Bellflower B and C 
Sands downward into the Gage Aquifer. Because of the steady-state calibration issue discussed 
above, the existing model is poorly calibrated with respect to vertical groundwater flow. Vertical 
groundwater flowrates can only be assessed by pumping one unit and monitoring the response to 
pumping in adjacent hydrogeologic units. We recommend that the model be calibrated to 
time-drawdown data from one of the aquifer tests conducted at the site to improve the vertical 
groundwater flow calibration. 	- 

LeLL71 l:l'ik Re,Sllc ► utie: 

FYA disag ► eeS that the gri ►i► ndwater iii ►► clel is Irourly calil}rate ►1 fur the uses th ►ct haNe 1 ► een 
ixtade ci$" the rn ► 1del. 13ecau5e d1 -av8 ►1u4vuirtiounding cau!;ecf b4.  tlle puu ► pinf;/in,jecti ►►►► "ells 
will likrlN stal ► ilize in a retatir elN shurt tiii ► e f'ratne, reasonahle esliivates c01 ,  vertical flow cau 
be and ha ~ 'e heen t;e.neratecl f ► y the titeacly-titate iundel, given the accitrate estin ►.► tes ut' 
vertical 	conduciiN~it~ 1 ► erFor ► ued i ►► the fielfl usiug tl ► r ratiu nethucl hy Newu ►;c►► 

ancl 1'1 7 ithcr,slw ► ut (1972). F ► ,r thk rea5c► n, th< < ertical il ►► «' Sin ► ulated ~Iiih ihe cxistii ► t; 
r ►► oclel i,5 cr ►r► sideretl re:;srfrtable f"or arn ► st ut' tl ► e ,sitr, cFith tl ► e excehtior► ► rt' a few at•eas that 
are i ► Icntiiicd anct di5cus4ed in tl ► e .lt;W1"S. 

LP;1 agrees tt ► at the ul ►► clel is linuted iu ils al ► ilitc t ►► yin ► iilatr thc vertical i ►►i ~oratiun ►► Y 
ua ► iitalninants irntu the (;ap ,  .Aqttifer. "1'hese liniitatie►i► s, h ►►% ~ eN'cr, are r ► ot c. ► u5ed I ► y the 
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5tead.~ -stitte natttre c ►f the t►tr ►del, hiyt by the nneNrtaxttties associttted wit}t the s<ittt•ces of 
Ccantarninants in the MI31 ,'(' Su ► td and likely cc ►ntartunant riiigration pathwavs in the h,ower 
Ftelli1u«er Acluitttrd (1,111; ) ~ii ► ich rann+ ► t he simulttted. rc ► r tlrese rt;asttns, E1'A (l ►► e5 nol 
relN ur ► rnudel siruttlaticrns fo ► r e% aluatint; tlte l)utential for vertical nifgraticrn r ► t' 
ront ►zruirnaniti inl ►► tl► e 	Aquifer. Iu4tearl, 1 ,11A hropcises the perfotsttttnce-h<tsed 
lt INdrsrulic cornt:rirtructtt uf ci ► uttimittants i ►► the 1113F(_' Sarrd to prevettt conttttttitiattts frc>ttt 
rnigratiul; into the (;age Aquifer. '1'lte ruriiuteuter sh ►zulci trndemtand that all comlronents 
uf the remedial 5ystetu will still he sul ►,jcct tu ►► ptintir.rtiun dutittg the t -e► nedial desigtn ]fhase 
of the pr►►,ject; tlte renYedial aclicm htts not yet heen desiKned. 'I'lte ut ►►de1 «as sufficieut fm ,  
the 1 ► urlruse5 ► tf evaluatittg a ► td c ► rn ► itaring the lung-term 	uce artcl feasil ► ilit IN r ► f 
allernalive5, huwever. 

2-4 Adequacy of Sitie Pumping Tests. As a result of time constraints, we were not able to assess 
the adequacy of existing site pumping test data for use in transient model calibration. In particular, 
we were not able to determine whether there were sufficient observations to assess response to 
pumping in different water-bearing zones. These data should be reviewed and additional aquifer 
tests conducted as _needed to address data gaps. 

Or,_172  II'-~ Itespunse.; 

ticti respnn5es to C'umnrents 2-1 through 2- 3. 'I'he hr ►► cecltnres ttse.d by the ntndeleis fur the 
acluif'er te5ts were appropriate for coIlecting reli;thle (iata on Itydraulic cr ► uductiOy arttl 
Niere a1)proved hy I?I'A. Only a fe ~} pu ► nfr te,5t5 } ► erl'►► rrued hY N-1 ►►ntrose C:hemical 
C'orporatinn used obwrv.rlinn tvells (i.e., in u ► rtst te51s, drttwdr ► wns were rne:r5ured nu15r in a 
ptrntpirtg 	berause ►► f the small radiu5 r ► f influence tht3t couitl I ► e achieverl in the lum- 
13erntealyle setlintetrts of'the 13e11f ►oci er• Actuitard. '11o5t crf tttese test5, therefr ► re, clid rn ►► t 
allctw f'or the estirnatirrrr uf slt►t'ativity. llmiever, a.s di5cttssed in reshunse ttr Cc ► ntuteut 2-2, 
the st ►► rativity uf the ayuifer is nrrt crrnsirlered iu tlre catculaticlns crf the steady-state flo ,". 
wItieh is sufficiernt fur the ptu•Ir ►► Ses nf the .l(; N'FS. Aciclitional aquifer te5tinl; cr ►ttld he 
cttnductecl at the reutedial de.5ign stare, il'treerled, hased ►► n the reqr ► ircutent5 uf 11 ► e c1e5igrr. 

3.0 Cont;amimt4 TranspQrt Model 

In this section 1rIart Crowser presents conunents on the contaniinant transport model developed to 
support remediai alternative evaluation for the JGWFS. We conclude that the contaminant 
transport model is inadequatelycalibrated to support critical evaluation of the proposed remedial 
alternatives and-cannot provide a defensible estimate of the duration of cleanup. 

aYT 37_i LP.1 Re1muse: 

I , :,l'r\ disaf;reeti Ritlr tl ► e co ► irlrn5i ►► n fhal "ti ► e tru ► t'sf ►►► rt m ►► ilel is i ► r.rcieqt ► atelti.  calil ► ratecf t ►► 

5uP1 ►►► r1 r~ riti«1 el aluatiou of the l ~ rul> ►► 5ed rYruerli:rl uiterrtxti ~~ eti." 'l his c ~ u► rrruent cl ►► es tt ►►t 

c►►►t ~ ider tltc I ► urhr ► ,tie c►f the nrurleling (See ketil ►r► utie', t ► i C_"ort ►► uent 2), 1 ►► r e%a ►► )1 ► 1e, the 
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ructdel was irevet` 3rrtenrjed tu ")rrr ► Nirlc a defen5ible e5timate rrf' tlre rlurrrtir ►u ►► f cleanup." 
lttstead, tJre J(xWF5 corrsidered r ► ul% thu relative rates of aplrro:rching tu cle:ru rrl ► fr ► r 
rlifferent sc:eilatios, wlrich rtierc eNaluuted u5iug tl ► e Nriluc5 of 1 ► ure-N, olunle flu5hirir; rales 
tSectir ► n 5 ari(i 11,pJrendix 11 r ► I'the ,11;1VF:5, iNla ~ 18, 1998), ln fact, 16% ,  loug-terrn nrrxlcl5, 
if ani;, are caltahle ► rf' proN•iding,  reliahle e5tirrrates rri clea ► r-ulr tinrc5 hecausc of ntnneruuti 
uucertrriutie5 assr ► ciated Nti'ith tr.rrr5lrrirt lrararueters anrl t)re Kerrer;il difiiculiS in 
drternrinirrn Jrr ► teutiril slratial and tenrlrorul chatrt;e5 iu these )rrranreters,  giverr the Gxistirng 
4echur ► )ngy f alttiough, we adrnilt, ntanf ,  ru ► rdel u,5er5 inalrfarn)rriately take 5uch ruc ►t3eling 
etitinurtey as it'they were reliable,  

h'cNi ~ uroEfe15 carr he c:rlihrated rrith a lti};Jr rlegree rrf certFriniy Ntith resJlect tu crrrrtarninaut 
trau5lrnrl. 1N'Jrile a rea5onattle atatl approxiruate ("yuasi-") transpr ► rt calibr:ation 5hr ► ul(I lre 
(an(I «as, in tlris ease) perfr ► r -riied in a niocleliug ef'fnrt, it is unusual that tt tuocleler c:rrl 
clairu th,rt highlF accurate N°ertical trarrsport caliltration hrrs i ► eeu r ► lrtainerl f'ur largc:, 
conrplex, amd deep aytrif'er 5vstertus bec:ruse the de};ree uf uncerlainty assrrcirrted NNith 
tontanrinaut sour -ce terrns and release lratterrm/tiutiug i5 tN, hic.rlly° Suhstanti:rl. '1'hi5 rnudel 
is no eacehtion. 'I'he trausJrort calihratiorr i5 suitalrle far• certairn purlrr ►5es, and not fr ► r 
tttlrers. Wltile I:l'A full ~ reerr ~ nirt~5 the limiiatirms of the irans)tr ► rt c ~tlilrrutirrn, the accwac ~ 

uf thi5 c.rlibr~atiou is considered to he Sufficierrt firr the u5es road< < ► f' ihe nuidel (i.e., fnr the ~ 

relatiie conrparisr ► u ot'remedial ulterrratiNe5) git ~ en the courplexity of'gerrlugic uud 
enn - irounrerrtal conditions at tthe .Tuiut Site.  

3-1 Porosity Variation. A uniform value of 30% was selected for porosity for all layers of the 
model. In reality, porosity varies with the texture and depositional environment in which the soils 
were deposited indicating that porosity should vaty from unit to unit and possibly from location to 
location. Although the geotechnical testing data indicate that porosity values greater that [sic] 
30% may occur at the site, the effective porosity (pore space capable of transmitting fluid) is 
likely to be as much as an order of magnitude lower. Lower values for effective porosity increase 
average groundwater flow velocities for transport. Thus, in our judgment the choosen [sic] 
porosity of 30% is too high. Selection of an erroneously high value for porosity could be the 
primary factor in #he modelers' reported difficulty in cafibrating the model to the 
chlorobenzene plume migration distance. These data should be reviewed and field tests such as 
groundwater tracer studlies should be performed as needed to assess effective porosity. 

437 4 E'1`AItest),on5c>; 
,

lrlre .5r ~ }ecled fruri ►Sii ~ 8 afrre rrf 3tl Jxereent is nr ► t "Err-c► nvt ► usl'~ lrit;lr" ri°lretr ihe 4ite-specific 
datu are careftrll,~! cr ►r► tiidered. As descriherl itr AIspenclix ft of' Ihe JGN,N'FS, tlre rrreasured 
total pi ► rotiit~ ,  ir ► ihc 5 ►► i1 ti,iurl ► les fr ► rrn the ))el Arrrn Site r:iuged frurn 30.5 1 ► erceut tr ► 

41.8 )rercent, l'h.~ 5ica1 tvsk curtrhicterl a,5 laarl trf the NN ~1W-20 }ril ►► t 1 ► rugrarn sh( ► wed tl ► al 
eN-ectivc Iroz'usity t'arrt;ed f'rr ► ru 24.1 1 ► en°ent ir ► 50.4 percc nt. Sarultlr-, cr ► llectetf at tlre fi ► rurr , r 
Nluntr ►rse ['r'np ~=rty ir)(licated that t)re ~ alue4 r ►f ttttal purusitt rarrgerl t'rruu 33.7 lrercernt iu 
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tlte L ~ ttwctrtc3 Aquifer t ► , 52.1 percertt in the ~ 'Iidrlle Ifr ~llflr ► ~~~ er illurl5 (IiIlih?~9), ~ 1'herefrrre 
the u5e rrf an aver'age value ui' 3ti liercent is cunsidered reas ►► uahle. 

Itr aticiitit ► n, e%°en if'the % alues r ► f etY'ectile pi ► rosity are ►► lereslimated fr ► r ~ r► trre arew, of the 
J ►► irrt,Site, the eff'ect r ► f thi5 ►► vereStir ► rate i ►r► tiae relatke coml ► aris►►n ►► f renreclial sceuario" 
vr ► ultl be rn3rrirital f'ot• the fullm ~ ing reas ►►ns: 

twere5tiurate r ►i' efl'erti ~ c Irorosity ~ likel ~~ w ►► uld h.rve an equrtl efl'eri r}n alE the 
rentedial wetr;rri ►► ,5. 

2. A11 rertvdial seenarir ~ .5 (other than tto-actir ► n) incluriecl c ►► nt ►iinnrenl of'the 
rhl ►► ri ►ktenrerte Irlurne. ('nnsequentlF ~ , the r•ate ►►f uncontaiued chlr ► rohenrene 
rui ~ rat3on, wthich c ~uuld he atl'ectetl tt ~~ thc~ lwtential r ► ~ erestirrutti ►► rn of Itr ► ro ~ity, is rrut 
of f;reat inrporttrnre iu ithe eval ► ratit ► rr ►if'the remedi.rl scenarir ► s. 

We agree that chl ►r►thertzeue nrigration urrder tlre ttcr-action alternative etluld be 
greater tlran I ► rerlicte.d ii'true horcrsitl' were, in fact, higher. I Imiever, tite 
nroventent r ► f the cirloruhc:nr,ene plunte urrder nm-actit>n ~ras deerued unaccelttahle; 
hertce, a greater estini€tte fr ► r prtt-osityr would not have :tn al ► In•eeiahle intlract ►► rt the 
nufctrrne of the e ~-alitation ol'remedial aiternatives. 

3. In the ease i ►f tltc benzerre plunx, irrtrinsic lti ►► degradation it; ttte Itrc-rlrmrinating 
pararrxeter that contrtfls the nate ►► f I ► enrerrt,  ntigr:rtirrn. Therefore, anv hoterrti ► rl 
rwerestitnation cri'effectir , e pr ► rusit,~ k n ►► t exl ► eccied t ►► have a signific.rnt effect r ► n the 
hetrzene rnigr•atittt ~ . 

3-2 Incorrect Treatment of NAPL Dissolution. The model overestimates NAPL dissoiution by 
using a constant concentration boundary in areas of the site where NAPL is suspected. This 
assumption by the modelers implies that regardless of the groundwater flow rate, the 
concentration of constituents dissolving from the NAPL phase remains fixed. Numerous EPA 
studies and renedial investigations have indicated that this is not the case. At Iow groundwater 
flow rates, the dissolved concentration may approach the aqueous solubility of the constituent. At 
higher groundwater flow rates (i.e., as would occur for progressively more aggressive 
groundwater extraction scenarios) Iower dissolved concentrations will be observed because the 
rate of diffusion from trapped NAPL phases into groundwater is limited. This is a conservative 
assumption for risk assessment related to the no action alternative. lt is not conservative for 
remedial design hecause it overestimates the effectiveness of pump & treat remediation by 
overestimating tl2e rate at which NAPL dissolves in response to pumping. The EPA should use a 
transport model designed to simulate rate-limited NAPL dissolution such as MOTRANS or 
T2VOC. 
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0,1375 L:l',1 ltes ,tln5c; 

`I'lte c ►► rnn ► ettter fail;ti t.o ol ► se.rve tlrat all remerlial alternatives, ►► ther tharn no actiun, 
ltNdraulic,tlly isolate a region surrotanding lhe NAI'L wltic_lx rent,iin5 cc ► ntait ► ed irtdeilnitelN ~ . 
Tlre eft'ective1te55 of'the redtrctiorr of the chlorolfenzene pltrriic i5 evahrated hased on tl ► e 
j► ercent rvdnrti ►► rt i ► 1 nras5 arn(l toltrttne of'tlre 1 ►c► rtiort r ► f'tile chlorclbeuiene I)Inrtne tllat is 
isolat.ed it -on► li.e, nuts, irlel the c ►► ntainnzent zone (Sectio ► t 5 of the J(_;t1'F5, Nla,N 18, 1998). 
'VVith the N'I1I'1, i5 ►► lated lrN-drattlic.rlly, N'AI'I, di5,5 ►► lutir ► n iti rto lottger al ► le to feed tlre larger 
dissr ► lNeti 1 ► lunre Niitl ► cc ► rttamiututt nrass. Tlre evaluation ot' rentedial :scenario ► s fi ► r il ► e 
henl,erte plurne f'ocusetl only on containnient, nut redttctiou, of the plurue 1 ► ecau5e tlte entire 
pltttrle fell witlrin ttre containinernt rone. '1'herefore, tlie rate of NAI'1, dissoluti ►► rt  does  not 
affect tlte evaluatiorY of altertlatives irr any way. 

7 lte statement that "a colrstant coucentrit.ion houndurv" fur NA1'1. "overe5tiruates the 
effectiverte5s ttf' pr[mp 2rnd tredt rernediation" is therefore incorrect. Irr acldition, tlte 
exi5tirng mttde{ was not used for the rernedial desigri, whiclt was al ► parently rrtisurtderstcwtl 
1 ► ,~ the iv ► ninienter based on tite statcameltt tltat tlte constant coucentration boundar ~l "is rnr ► t 
curtservative for ivrntedial de5itiu." '1'Ixe nurclelirrg wa5 used erclttsivelv fc ► r tl ► e feasihility 
5tud_N-level romharative evaluation of tttc remed3al alterrratives. Additional, rnore det.ailed 
r ► rodelir ► - nray 1 ► e crnrducterl at tlte remedial design stage, if necessary. 7'lre assunlptictn ctf 
tltEY vc► rtstaul ct ► ncentrution 5ource lfoundar3 -  i5 reasor1o171N fc ►r trie c~ otnlraratke evaluatacut of 
t'c°tneclial altertiatives. 

Tlhe ,i( ► V!'h'S did ttc ► t rnake e5tinrate5 of tlre time reyuired fr ► r tlie N.k1'1, to erltirely dis5olve 
1!nside tl ► e rontainntent zoue. Wltile tlte rate oi' N:kl'1, di5suluti ►► n wAl strottglti inilue ► tce 
tiiat tinie Aeriotl, tlte JC*WN:S appropridtely con5ider ~ the tinte to he indelinite and it has 
li ttle inlplication for the ptrrltose5 ot'renredial selectiou in thi5 case. 'I'Itis r -c,ruedial actic ► u 
iutposYs indefinite Izydraulie c ► rniainnrent of 1',-k1'L and di,5,solvecl p}rase cle,irrup, and earr 
1 ► e desigrle-d t'egardle5s of the rate the NAPI, dissolve.5, 

3-3 Ineomplete NAPL Characterization. As noted in the JGWFS, existing data to characterize 
the locations and mass of material present in suspected NAPL are incomplete. It is not clear how 
EPA will achieve closure on this site unless NAPL areas are delineated. EPA should collect 
additional data as needed to confirm areal extent of suspected NAPL areas. 

A)376  La'A ]tesuErtrse: 

The sc ►► 1>e rrf this rertlettial actiort atldre5ses }r ~ rlraulic is ►► latii ► n of'NAI'1, ,tnel diss ►►]ved 
pliase rlear ► ul ► . 1»iowir ct ► rd 5us1 ► ea0ed Iuc-atio ►► ti of NAI'l, are ci ►rr5idered itt the,]GVVFti clnd 
tlte 5electir ► n of't}tis groundhi,tter reuyeclictl acticril. 'I'he cxi5tirtg data i ► tt NAI'I, are sufficietlt 
tiar it55essirrg the rettj*edicil ,tltert ► atives aud cvaluating,  the inrl ► racticallilitN of c•lcaiiittg 
NAI'1,-cc ► tttarnirlated areas tt tlte NICr'l,s. It is trtre thwt in5ufliciertt in[ort ►► atic►si on NAl'I, 
existf tf} vt ~ 	"le llte pt ►ictttaal firr NAl'1_. reccfvcry ;tred, rasjlie voirijue:rtt S1 ;ttte,5, tc3 "A4i ►ier e 
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clo, urc,.,  nn bcttlt sites. More detttiled cltatacterization of NAPL vvill he cc ►nipletc>d f► y 
suh5erluent tic ►il atid NAi'I1 feasiltilitv 5tudies that t3re t ►ngtting at this tinie €ind will lead tri 
tl ► e selectir ► n of'additiuttal reineclial actiotts, as ttNcetiS;irv. 

As nuted in li ► c diseussiou in resl ► otise tu Coxnntcnt 3-2, "llre locati ► rtiti and mass rrf triaterial 
present" sr5 well irs the r;rte t ► f LNA1'L, dissolutian du u t afl'ect tlte eialuation t ►f rentedial 
scenarir ►s fr ► r tlre beur,ene aud chJorobenrene pinmtz5. T heSe factctt ~5 wilf affec:t the lathr 
stta(lies atttf ren ► etli ►► 1 setectiun5,just utentit ►t► ed, hm4ever. 

3-4 Natural Attenuation Inadequately Cbaracterized. The final remedy for this site must rely 
on natural attenuation (andlor more aggressive source removal, discussed below) or the proposed 
groundwater extraction system can never be shut down. EPA should conduct site specific natural 
attenuation evaluations such as those described by Istok et al (1997) to evaluate biodegradation 
rates for benzene and chlorobenzene [sic] for use in the final remedy for the site and remedial 
alternatives evaluation. The references cited do not consider recent developments in the study of 
TCE biodegradation which indicate increased degradation rates are possible in the presence of 
benzene and petroleum hydrocarbons. More recent literature such as the Symposium on Natural 
Attenuation of Chlorinated Organics in Ground Water (EPA, 1996) need to be consulted for 
estima.tes of biodegradation rates for TCE and chlorinated organics in multiconstituent 
groundwater plumes. 

On 377  EI'A ke5uuntiv 

Tlie reutedial ac;tiun cttnuot rely un ruonitt ► red natural attenuation (i.e., ntonitoreil intriu5ic 
hirxlegrrtdation)' fur rleauirtg all grctundwstter Ir ► iti -situ gruu116water (tirinkiug water) 
standard4 (I.Sfi<S) giv'en the site-slrecific n ►tture c ►f the tnultihle NA1'I, sc ►urces at tlie site (it 
is as4unit'd tl ► al the ternt "jtatural atteuuatiort" used in the con ► meitt ref'ets tu intr-insir 
I ► iodegr-adati ►► tty . As disCussed in Apl ► entlix F i ► f the .T(rWI'S, "mure aggressive st ► ut-ce 
rentr ► va1" tu aclifeve ti,tC'I,s in f;ruuudvvater in NAYL-ct ►ntatnittated ateaS i5 m ► t tecltuicallv 
1 ► ractica} ► le (See Apf ► endix 1 ,,, r ► f t[ ► c,  ,1(:N1 3 h'S; iT ► t~ ,  IR, 1998). ~I'heref~ ► re, wl)ile "tlt ~~ 

1 ►rt►1►►► .tic•tl I;rt ►unciwatc~ r extractiutt r;y ~ ,ytetn'' (a5,~;trtuit ► g tltiti refers t ►► the ~i-elltielrl tarf;etitit; 
tfte chl ►►r►►henzene plunie r ► utsi(le the c ► mtainme ►► t 7'r ► ne) vCill he s1tut rl ► ,Nku ►tfter achievir ►. 
IS(;S levcl5 i ► ut5itle (rf tf ► e 'FI %~~Yiver it ► ue, wells rt ► rttaittirtc the henzutre and r1 ► lur►► heuiene 
pfun ► r's tvithit ► cnrresl ►►► nrling 'I'I %i ► tiver u ► ne5 will tuust likrly putlip iudefinitel%'. I)t ► F- t ► r 
tlle tittcertairrh ttssuri, ► tE ~ ti ~011 tl ► e 7"('1,: ,5 ►► urces, tf ► e tirnt ,  frante for ►► pet atitrg tlre .5uurce 
cuntrol ~r°ell:ti fr ► r T('l , ; i4 not-knittv» at this tiuic. 

IEPA note: Intrinsic biodegradation is a specific form of natural attenuation referred to in this ROD (See 
Section 7.3 of the Decision Summary). However, the terms monitored intrinsic biodegradation and monitored 
natural attenuation are consistent terms in the context of the EPA Policy, Use of Monitored Natural Attenuation at 
Superfund, RCRA Corrective Action, and Underground Storage Tank Sites, OSWER Directive 9200.4-17, 
December 1997. 
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It i5 noted tltat "contain indefittitel,y" i,5 not sviionN n ► ous with "contain frlreN er„  as imlrlied 
in the c ►► muiet ► t. L ►► hicallY, t1 ► ere will c ►► ure a tittre at NN 1 ► iclt tlre need for 
c ► uttairrtttent/NA1'l, isolatiou will he exl ► austctl; presrrmat ► l~ M ► ern tlie ttnass ot' N:1I'I, iti n ►► 

lortl;e ► ' ir7 tl ► e grrountl (due to lon;-terru distiolulit ►u ►► r• physical recoNery). If significant 
l ► iudel;radatiou ~ ► f' un1' of ilte ,1oin1 Silc c ►► nlatninauts sl ► ould exitit tlrat could uot I ► e 
estitttated reiiahlY or arcr ► unted fot- i ► i the retned%- selecti ►► n, thi5 Niil1 a1t`ert the actual tintc 
tltat ronlai ►► uient I ► utupin ~; %A ill haA ~ e ti ► renl ~tin iu f ► lace. 5tuch distinction5. ltr ► ~~~et~~ r, riill 
con ► e into hla ~ during tl ► e cout-se of'tt ► e ►rente(lial acliun, and ni ► t at tl ► e I)i ► int ot' remed} ,  
5elertiolt. 

/15 FI'A (ii5cussed in this ItO1) rel;arding tlre hotetttial 1'or iutrinsic I ► iodel;radation ot' 
rl►lor►►l►et► rene, in reniedy selectiott processes the kc=y issY ► e is uut ~ithetl ► er itYtrinSic 
hiodegradatiort exist5, but rrthether it rau 1 ► e rclie►f ttp ► >rn tts a t-euiedial rrreclranism. It'il 
c ►tnni ► t, tl ► eti even if it is orrurrii ► g to tiotue clegree, it ti~ ill ser%~ e t►► prontute the e1t'ecti%eueti.s 
ol', I ► ut r.umot obviate t(te need fonr, otherrettiedial tueasures N0hirh will ltaNv lo i, ► e 
irnl ► len ► euted rel;ardleti5. 

 As stated in the ,1(;NVFfi, F,1'A intends to collect ntore dala on tlte dishHhtttion and sources 
of 7'CL; at tlte ren ► edial desiKtr stage. r1 reasonahle degree ot' irrfortuati ►►n ►► u iutrinsic 

~ 	 liiodegradation E ► f' T(.'E will 1 ► e also rollected at tlris titue. 

F11A will take the inforniation 5 ►► urces cite(i 1 ► v tlre rort ► tttenter under .YdNisenrent for the 
rernedifal des4l;u } ► hase. TPA wus f3aare uf' lhe rereiitly rc=fyorted ly oteutial #'< ► r 'I`C'h, to 
lyiodegrade 1r►ore yuickiy in the pr-esenee ofi ► ther h,ydmcarh ►► u5. The rertredy selected hy ~ 

thi5 kUl) dddre5se5 tl ► e `I'C1? Itltnrtc> in a 1)erfi ► rniaYrce-I ► o5ed msrnner (i.e., it must stay 
cw ► nlaitred withiu the 7'1 iNaii'er zo ► re). '1'heref►► re, if irltr-irisic hi ►►def;radation ot"1'('Y, is 
enhanced hy,  tlae coittcident degr-adation of 1 ► enzene, tlte 7`('1? inav stai within tlre 7'1 
wavier za ► ue and uo rotrtingent actions will he neressary. It' it does ni ► t, then coutinKent 
actiun5 will be necessary. '1'lie artions selec't-ed for 'I'CE iu this k(A) are consi5tetrt with 
vvhatet'er de;ree ot '  intrinsir hi ►► degra►datior~ of 'I`('I~; ur;ty ~ be i~eeurrinh. 

3-5 Biodegradation Over Simplified. The EPA modelers specified a single degradation rate for 
each const-ituent modeied. In reality, geochemicai conditions vary greatly across the site with 
strong anaerobic conditions likei:y in the interior of the benzene and chlorobenzene plumes and 
aerobic conditions likely on the fringes of those plumes. Because aerobic degradation rates are 
likely to be an order of rnagnitude or more greater than anaerobic degradation rates for benzene, 
the single value selected is likely to be a poor compronvse. The situation is reversed for TCE 
which is unlikely to degrade in the aerobic conditions outside the benzene and chlorobenzene 
plumes but may experience substantial degradation inside those plumes. The reducing conditions 
combined with a substantial carbon source (benzene) support mineralization of TCE by 
cometabolic degradation. The modelers should use spatially varying degradation rates to account 
for varying geochemical conditions in the water-bearing zones underlying the site. 
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0;: 37ti I~? I'A, Res t3tiSe_ .  

'.I7rG statetnent iIr ilre corlinrettt that "tlie FPA rnodeler -s S1 ► ecified a sirr;le riehradatirur rate 
fcfr each con5tituent tkiodeled" is incarrect. Shratially var7ial ► le biarlef;rrrcl:rtiun rates (lrrrlf- 
life values) vverc±trssignecl ttt he>tzene batierl on the ealibratiurr ofthe 1 ► errteue transllr ► rt. 
T11e benzene half-life used hr the ntodel rarlged frr ► nI 100 tr ► 9,004 da ~ '5 ~ts shc ► irn un Fif;rire ~5 
II- ~2,fitt througlr I3-2.fid, Apherrrlix 13 i ► f tlre ,I(;N'~'1 ~'S. I)ue to reas ►► n5 li5ted irt Secti ►►n 2.7,4 ot' 
Appetldix I1 c ► f the J(;VVI+'S, intrinsic I ► ir ► clet;r:rcfsrtii ► rr uf chlc► rr ► henzene 11':rs a.5signed to zero. 

Uxte coIrceptrYal sirllulatirrn Nv;rs perfr ► rrlrecl fr ► r tlre 'I'( ,L nr ► -actiorr scelrariu. For tlris lirnited 
slnlulatittn, which did not :rftect tlre et , alu:rtic ► rI of rerrterlial a1lernative5, a literature ~ , alue 
ft7r Iralf-life o1"1'( 1; wris used in the nrodel. '1'he datrr r ► n tfre '111+; distrihutirm .rnd ,5ources. 
htawevery  are not suf`ficiejat for ani ,  nleaningflrl er; ► ]urition of' ihe site-specific T( 'F 
hiodegradatir ►n rates. Tlte'I'CT: scenjrio, which is Iyrolto5ecl in the J(;W1 ~~~S, is 
performantaa-l ► a.5ed, and dtes not hreclucle arlN ftrriher uptirrrizatic ► n .ritcr nu ► r -e inforrnatir ► rt 
is cttlletrt.ecf at the relneliol design stal;e, irrclucling inf'ornratiorr nn tlte "IY'1 ~; b%tldegt'adatittn. 

3-6 Possible Incorrect Treatment of Dispersion. In the introduction to Appendix B the authors 
noted that the upstream finite difference solver preserves mass balance and xninimizes numerical 
dispersion. IVIT3D's finite difference solver does minimize mass balance error, but it is notorious 
for having numerical dispersion problems with sharp contamination fronts (such as occur here). 
The text doesn't say which solver the authors used but if they used the finite difference solver, the 
model wouldn't be sensitive to smaIl values of di.spersion coefficient. The modelers reportedly 
used a dispersion value of 1 ft but noted that the model was insensitive to this parameter. A larger 
dispersion coefflcient would tend to di.sperse contaminants (e.g., chlorobenzene farther 
downgradient than predicted by advective flow alone). Most authors note that dispersion seems to 
be scale dependent. Based on the EPRI report (Waldrop, 1985), a dispersion value on the order 
of 30 to 50 feet may be rnore appropriate. EPA should review which solver was used for the 
transport modeling and whether a larger value for dispersion coefficient may be appropriate. 

s- 379 1:PA [2espunse: 

'1"he solute translu,rt sinlulaticatts wet-e Ilerforrtterl ttsirlg the N11'31) finite-differerrre sc ► h er. 
L,1 A c ►► nrur5 tlrat, Vvhile the sitrluLrlc>d values r ► f s1is11er5iw•ity are baseti rnI the he5t rrlsatch 
1)0 ~8een the r ► h5ervecl and sirtttilated cv ► rrcelrtratir ► rr5 achieved c(rrrin ,  tr-anspr ► rt calil ► ratir ► rr 
Of I)eI1C,eIiN .rs tvE'll .'1,5 c}rlf)r1)I)elrz,elre, tlre 1rotCltt1a1 rlllflE'r'eSt7111:3tU)li Of tlrl5 1)JI'il1Ii('ter, 
esl)eclilllj' rr1 tlle case (lf l'11111r't11)errY.elle, is 1)(IsSillle.I ~ U1~ (!'l'I', tllc'' Ulll't'I't ~ 11lrtV ~ llss(Icilrtl'(1 

Nvitfr thta 1 ► rrranletcr of' clisper5iN ity is uot r ► f' a grerit c•r ► ncern 1 ► ecrurse it w , ould lraN e.rlr ectu,rl 
c•ffect ►►rr ull the rvrrrerli.rl 5cerrrrrirl.s. AlterrratiNe perfr ► rrrrrurce is c ►► nlpared un a relatire, rrr ► t 
:3kr ► hr1e, h;t,5iti. 

ltt aciciitiE ► rt, the a55uurl3tir ~ rr r ► f the relafiNell lorti' rlitiller -4ir ► rI i'► rr the ralihr;rtii ► u i ►f the 
betYzerte tr,rnspot1 rnr ► rfel i5 tf ► e cr ► n5vr~ ative a171)r-omch. 'I`he lrit;her volue r ► f tisllersic ► rr 
wcitild haie resrrlterl in the lar ~er heniene lri5 ~ tr ► ric nri ~!ration dur-irr;; c ~~ lil ► r~rfi ►► u. '1 ~7reref ~ ► re, 
tlle snrsrllcr 	r ►f Ifellzerre half-fife muulrf lrave ll.trl t ►► he ruserl to «ff'se+t tlre effHct uf 
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Carger dislyersit ► tr, aucl tcj rttatctr tlre sirnulated retiults w'ttlx the trbserved litrrited rnrigrati+nr 'of 
tlre betizerrG lrlu ► ue. "1'ire use nF llre 5tttaller }ralf'-life ftrr Erttlzene i5 rnt ► t cc► nser ~ rttk c, 
]ruwevt>r, f ► tr 5innriating tlre futtn•e cuuditiori5 (i.e., for "ft ►rw ►itY1" tiirr ► trlatitrtrs), becau5e it 
c ►► trltl poteutiall

~
N result iu the tiuder -estitrration ►► f'thc lteurene ruii;ratiuri. 

4.0 Proposed Remediation 

The groundwater remediation alternatives discussed in the JGWFS rely on groundwater 
extraction to slowly remove organic constituents from the vicinity of suspected NAPL areas. 
Because the transport models use a constant concentration term to represent NAPL dissolution, 
they cannot be used to represent NAPL removal or estimate the duration of cleanup. Because the 
transport models oversimplify and use nonsite-specific data to represent biodegradation processes, 
they cannot be used to assess natural attenuation. As a result, the groundwater flow/contaminant 
transport modeling described in the JGWFS can only be used to qualitatively assess plume 
containment and the relative effectiveness of different groundwater extraction schemes in cleaning 
up groundwater outside of the suspected NAPL areas. Aggressive destruction/removal of NAPL 
combined with carefully documented and/or enhanced natural attenuation are crucial to 
developing a reali.stic closure plan for the JGW site. EPA should aggressively pursue evaluation of 
these approaches. 

Specific comments on the remedial altemative evaluation are presented below. 

07, 380 L'1 1A ltespc►rtse: 

F1 1A ct► ncurs that the rttoclel c:rtr ortlN' he u5ed "tu qualitativetY assess lrlurne confaittnent 
ttud the relative rf1'ectiNeness t ►f dift'ererrt i;ruuudrvater extraelitur sclreure5 iu cleanirtg up 
grr ► undwater t ► utside trt't1Le suslrected NAI'1, areas." A5 discussc-tl in iesptrnse tt ► 

(`outrueut 3, tire. rrutdel w ► ts uever irrtetrded ttr "reptesent NA1"1, rernov , al t ► r estinrate the 
tluratit ► n of cieauup." Again, it is ntrled tlrat tlte x•ope t ► f tiri,s rcruedial :rctiun is h ~ tlraulir 
ist ► L.rtiun trf tiAPL and di5solved lrhase cleanup uulsitle tlre currtainrrleut zune. 'I'Ire 1-11tv uf' 
NAl'I, clissolutii ► u dues nut iufluvuwe tlte alteruati% , es franted uiicler -  this al ► pruaclr. I+:1'A is 
irr f'act aggres,sively lrursuing tl ► e evaluatiun of altet rratives fr ► r NAI"I. rectt%ere aucl tlris twi11 
he tlre suhject uf a secttud 1 ► lt:rse trf reuted} selertitirn relittetl to grnun61stt.er . 

If tlre terrrr "realistir clr ► sure I ► Ian " refer s tu the sele,c•tit ► n uf' thi5 grtrurrdw atrr remc-lial 
rictiuu, tlte staternent tltal "a iggres5ive de:5trucfi ► >rrh -Hrta ►►v►t1 of NAI'I," is e•riticai t'or• 
dt vctt ►I► itrl; of' ttris retucAy i5 irit:a ►r► -ect. TI ► e rerueciN f'or grt ► urrdwate t -  can l ► e tlevelol}ecl 
a5sur»it ► 1; tlr,rt t[te N'A1 1 1. suurce4 will 1 ► t> ct ► trtaiued, arrd tlre sul ► secluent 5ui1 and V'Al'1, 
feasll ► ilitN stticic- ► 3rrti retuetlY selectit ►r► processrs itill tietertnine %flrcitter anti tu t0rat exteut 
the NAl'[, st ► urces ci ► uld he rc( , r► Nercd (renu ► Fc>rl). As disertssed itt AI ► lreutlia F' uf the 
Jl;NN'FS, tlrr e,aisting tlata ►► n 1. ~. are 5tt11ieierrt, ltuWcvet -, f►► r rerugrtir,iu- t1re teclurirtrl 
inrhr;rcticulrilitt ►► f' cle ►luitt; tlle5r Sour -ces to 1S(;,5 lc%e15 t_e.k. '11(.'1,$). Tlrerefore, tlre T] 
waiuer ferr LNAlf'1, aud 1)NAI'L sourees wa51a.z•oltta4ed hy F.1 1A f'or thi5 rc;tz ► eclial aetitut. 
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F'1'.A concurs witl ► the cc)ntntenler'S ytatetiiettt thrrt grottn(it5 ater ► rruclels cannot he uSed tu 
i1.tiSe1S n ~ ltllr'ill ilttenUiltl(1t1 ~ {I.e. lntrlllSll ~ I)IO(~e~rit~ lltlU~) 111 tllc iil) ~5elll'l' (If (It11Cr fi ~ ct(II -S 

5uclr :rs l;eochernirsil e0dence, rironiturin" datu, etc. '1'lie clala on tlae hiodet;ra(lation ► it'tl ► v 
henzene plurtue are sui'Ficient, hoHever, to cr ►n5ider tl ► e iratrin5ic h iodegrad,rtion of IrcirmnV 
f'or the uuntuinn ► ent-o,ttfy purpose5 in tt ► e i -emedy selecticin, 'l'lre ci ► runrenter will tncrte thnt 
tite !)el Atu ►► (.roundwater RI kel ► ort anci tlre,)C,WI+'S ccuisidered multiple lines uf 
eviclence, inclnding tl ► rrse eited by tl ► e c( ► nrriieiiter, befam ccrtrcluditag tlrat nrurritored 
natctl-al atterrutatiun (i.e. tturtritc)rt (I intrinsir hicyriegrad,ttion) of Iten7ene could be relicd 
ttlrun .rs u reme(lial nrechahism for tlre 1 ► enirne I))tfnte. F.l'A did nr ► t tucrel ~ use tlre tuoclel 
fi ► r ttlis purlr ►► 5e. 

4-1 Inconsistent Reliance on Mass Transfer Mechanisms. Section 4 of the JGWFS presents 
inconsistent reliance on contaminant mass transfer mechanisms. Specifically, aggressive NAPL 
destruction/removal technologies such as in situ oxidation are ruled out in Table 4-5 because 
"mass transfer limitations of heterogeneous aquifer prevent distribution of oxidizing agents to 
contaminated zones". The retained remedial technology, groundwater extraction and treatment is 
implicitly a mass transfer limited process particularly in heterogeneous aquifers. 

AS381 I ,;1'A Itespo»5e, 

Llncler extructiun conrlitions, rmrss trantil'er is toward extraction NNet15, ttence containinb 
cc ► ntaminants arnd etl'ecting thcir ultintate renimal. I-nder i ►► -situ oxidatiott ci ► urlition5, 
tiiass transfer of' c ► xidxnt twi ~ ,trd contatttittntit i5 5i);nificantk ,  ruure rliflicttlt tcr ef't'ect witli 
hydr;rulic injectiort meclianisnas tlran mass trnnsfer of contitniincint tr ► tt;trd an e Ktractinn 
well. Additionally, ottce an uxidant is cunsnitird or other%0se 1o,5t, tlre contarriinant mas5 
nZUv 5till exist trnd contitttue to alI'ect l;rr ► untlwater. Otlrer litnitationti c ► f in-5itu uxidatiorn at 
tlae ,1 ►► int Site are exhlained in Sectir ► n 4.3.1.3 of the .1G1VFS. 7'1 ► e5e liniitations Suggest that 
in-situ oxidaticrn is nr ► t tikel ly tu be particularl,y° efl`ectk e at llie ,loint Site. 

4-2. New Remedial Technologies Ignored. As noted above, the JGWFS ruled out aggressive 
IVAPL destruction/removal technologies such as in situ oxidation. Without considering new in situ 
oxidation technology developments (e.g., see Levin et al, 1997), groundwater recirculation and 
treatment wells (Schrauf et al, 1994), and sparging/soil vapor extraction. 

2EPA note: Intrinsic biodegradation is a specific form of natural attenuation referred to in this ROD (See 
Section 7.3 of the Decision Summary). However, the terms monitored intrinsic biodegradation and monitored 
natural attenuation are consistent terms in the context of the EPA Policy, Use of Monitored Natural Attenuation at 
Superfund, RCRA Corrective Action, and Uraderground Storage Tank Sites, OSWER Directive 9200.4-17, 
December 1997. 
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A382 I:I'A IJies ► unsc_ 

Ottce al;aiti, tite cc ► turtteuter f'ail,5 tu ►►I► Serve that NA1'1, recttverN/destt -uctiotl is ttot NNitl ► iu 
thc sc ►► pe uf this renredi:31 actiun. NAP1, i,5 1 ► eing }tytlraulicallN tr ► ntained attd dissohed- 
plta,5e cc►ntaiiiivatiur ► otttside the cuntainruent Zc ► ne i5 I ► eittg Vlcaneti ul ► . 

II' the c ►► uuuettter i ► ttende(i ihat FTA eN alutite tlie teclut ►►I►► g;ie5 ntenti ►► net1 f'ut-  rlissoIred 
J1hu5u c#eattul) u1' tlre- erttire ct ►►►ta► ninant clist.rihutiutt, the ► t 1?p'A dicl cur ► sidcr the:sc 
tecltn ►► luf;ies and tlrey Nticru ►il►I►r►► priattel l~ rejcacted f ►► r this ptrrpose. Gruu ► tclw ►tter 
recirculation and trerttntent well,s are referred t ►► as " ~ acuunt-vaputizing Nielts" iu tl ► e text 
►►t'tl ► e .r( ► '4N'P;5. As di,5cussed in the .1(rt'L'1 ~'S, ,gruurtdwater recircultttir ►► t :.tnd treatn ► ettt (i.e., 
vactiunt- N:tlioriting wells) is not expectecl tu be efl'ectiNe clue t ►► the sigrriFica ► tt eatenl uf' 
groundwater contttminatiE ►n (cnvering srN, eral syuare rniles artcl tfccurrirrg tt ► a deptlr ►► 1' ulr 
tct 4110 feet hgs and acr►►ss seti - eral aquitctrtls). The Siguiticant vertical exleut trf 
contatttirnatic ► n in conjttncticm wit.h the 1}re5ence of the I ►► Ni-perruealile ttrnits (i.e., d(Iuitards) 
wntatld ] ► reN , eut in-situ recircttlation ofiit.jected graurrdwater, wltich is an e5sential a5pect f'c ► r 
the perf'c ► rmance uf this teclutulug,y. 7'I ► e costs trt' ettrpluying (hc techu ►►l►► gV c► N~ cr s ► 1 lart;e an 
area Ni'utrld be l)roltihiti ~ , e. 

EPA is c ► pen to ca ► tsiderirtg strclt technul ►► gies "Alt re5pect tu NAP1, recmvry at ttte sc ► urces, 
tu be e%°aluated i ► t (lte 5econd pl ► ase rentecl ~ Selecti ►► u 1 ► rc► cesses. 

4-3 Failure to Evaluate Potential Mobilization of Onsite/Offsite Plumes. Aggressive groundwater 
extraction could mobilize groundwater contamination identified at other sites north and west of 
the JGW site such as those identified at the Douglas facility. EPA should evaluate potential effects 
on other groundwater contamination sites in the vicinity, possibly with assistance from the 
RWQCB to identify sites. 

Ot383 I+_'I'A Res )o nse: 

~l'Itc pntential effierts r ►f t.hr rentedial altentath , es on c ► ther exi5tittf; f;r ►► undwater 
c ►►► ttautivatit ► u have I ► eett takeu i ► tto cut ► sideratii ► tt b ~ 11re,jt;NVF:4. Fi ► r ll ► is very reasort, 
the deielnlxnent criteria f►► r tlre re ► ttedial alter -nativEts reyuire ii ► e rrtinitrairdtiun c ►f'the 
Irotential advet -se eff'ects t ► f ren ► etlial actit ► us on utlrer ct,rttattrinants. I ► i,jectii ► n ut' treatetl 
N ~ , ;► ter 1 ► ack iutu the nyttit'er i ►► c►► rt,jutictiur ► tr~itl ► thc~ cutttaintnettt uf'tl ► e benr~ erre plunre iu 
thc Ntli1 , '( `Sanfl, .atttl ,~iturce cr~ ntru) acti ►► ns fc► r `I`(`E, ure ainred tt ► uc, ltievv cu ► trpliattce "ith 
these criferi,r. Additi ►► nal rentedy ►►I► tirnizatiu ► r %%ill I ► e Iterf►► rntec) at tlte rer ►► edial clesigu 
stage, if ► teedetl, trllult the co1lectic ► ti of the :adclitiuuaI dhtta un cutitantinatrt dititributi ►► n ausl 
;, ►►t► rces «ilhin llte radius of' influettCe ► 11' remedial .icllfiie 1 ►Is at tlre ,Tc►int 5ite. E'P,k ct ►ucu ► -S 

~~ ith tlre cuntnrc'nter thttt ct ►urclittati+)n Nvitlr tlte llNVQ(.'1; is es5eutial anrl that atterttion tu 
pt ► s,tiible inter4'creuce5 frn ► tr tlre st ► urces ntcutic ► uetl (inclutlint; 11Ic1)orurel I) ►► tuglats) sl ►► xultl bc 
1 ► aitl ti ►► rinh the reauerlial de.5irr ► artd actiurt. 5hr ► ulrl inter-fel•encr uccur, FTA has 

► tuthurities Mriclr it c,ir ► , cat iis cliscretiu ►► , u,5e tt ► ruitigate tlre intcrterer ► t•e. 
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4-4 Failure to Acknowledge Potential Operational Issues. The JGWFS noted the potential for 
groundwater extraction to cause undesirable migration of the contaminant plumes but did not 
discuss potential operational issues as a consequence of operating multiple pumping and injection 
wells in multiple aquifers. Balancing groundwater extraction and injection is likely to be more 
difficult than indicated by the numerical model. Treatment of contaminated groundwater may alter 
groundwater chemistry sufficiently to cause precipitation or fouling problems in the reinjection 
wells. EPA should identify and discuss options for addressing potential operational issues. A 
treatability study or examination of operational issues at similar facilities, e.g., the treatment 
system at the IViobil refinery southwest of the site may be appropriate. 

~ n ~84 EI'A Restiurse_ 

Olrer.riional issue5 N ~ ere evaluated in the .f(;NN'FS Niith rNspect tr ► tlre ianlrlenrerrtalrility and 
rost criteria. '1'he JGVfF4 aclancrwledl;erl that fouiing of irijection wells coul(i cause 
ol ► erati ► rnrrl prr ► hlenrs, )Nlich wnuld afl'ect the cust and Jmpletnentahility c ► f in,jectinrr. .ks 
di5crrsserl in 5c~ etir ► n5 6, 7, and S c~f thc ~ J( ~ t'~'1 ~ `!~ , r1ncillar~~ tez~lutcjlcrgies w~ onlrl he evrrluated 
artd alrl ► lied fr ► r tl ► e ealrressed purpose rrf reclucing the pr'rtential for fi ► uling rrf injection 
wells. '1'e5ting nt'srnch ancillary terhnr ► lr>gie5, including cleterininin; i ► lrtimal conrentratic'► ns 
rrf 1 ► rrlYl ► hutil ► Jrate trr prHvent fouling. will lre condueted during the remerlial de5ign 5tage. 
E1':k ►rgrees that 1 ► alancin;; hydraulic extraeticm arid injection, and rrraintainittg injet'tiorr 
rate, present ch;rllenges in renredial cle5il;n aYid acti ► m whii•h a ►-c> nut retlected hy the rinodel. 
Again, tlre r ► ruclet was nrrt the unk i ► ml used hti I+,I'A in 1 ► er-f'r ► rrning tlre JG1V1'S. C)e5laite 
the chzr)len ~;es nr ►terl, 1?1'A 1 ► elic~~~ es the remedial actirm is fea.sible. '1'he r ►► nrmentet• is 
rri'erred 1 ► ack to tlre J(=« 7

1~'S fnr nrr ► r -e inf► rrrrratiirn r► u these tulric5. 

'1'he cr ► rrrmerrter's su.ggetitic ► n tc ► retiiew tlre operrrtion.rl i5sues at the N1o1 ► i{ refiinery i5 Ni ell 
t:rken .rtrd will lre crrnsitlered in the rernedial design phtrse. '1're:rtahilitY sttldies, as 
nere55arv, e;rrt be performed clnrink tlte rentedial clesign plra5e. 

4-5 Fai.lure to Evaluate Effect of Water Level Rise. There is no discussion of how rising water 
levels may affect operation of the proposed groundwater extraction and injection system. Rising 
water levels wili increase the transmissivity of the water table zone in direct proportion to the 
increase. Increasing transmissivity will lead to reduced effectiveness of groundwater containment 
systems or a need to increase groundwater extraction rates. A rising water table could also 
mobilize contaminants currently bound in soil above the water table. 

4.38S F1':k Kesorinscxt 

'1'he pr ► tcntiai efl'ects of f'utur -e r ~ ater le ~ el rise5 are exlrected fri he ruininial, cr ►n►hz► rerfi tn 
strt ~ sses inilrr ► tied to t-he natural f1 ►► rFl5elcl h ~ the extrt3cti ►► n anr1 in,jecti ►► n lVelly. IIc► Fiever, 
these etfects ttiill he fut`tlrer ev.rlur ► ferl drrr-i► rg the rerrredial design 1 ► hase, if cleemed 
rrecvyti.rr ~ . 'I'lre goal ofa fcasil ► iliiti siuclJ, a,5 tlre rrarue irithiiest i5 tu rrstie5 ,~ fctrsibility aircl 
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ttcat to perfurw a dcasig;n. `I'lie praposecl re ► ttedial tiCterrtatives are co ►► cclAual Fvith reslteet tc ► 

 the nurniter of wells, pun ►l►i► rh rrttes, : ► nd lucatimus, and could cha ► rge ul}ut► the 1'ull 
 cc ► nsideratiurt 4 ► 1'the rentcdial desigtt z4sue5. 

4-6 No Evaluation of Duration of Cleanup. As noted previously, the JGWFS model cannot be 
used to evaluate the duration of cleanup. EPA should implement aggressive source removal 
technologies and perform monitoring and analysis as needed to develop an estimate of the cleanup 
duration. EPA should also have a plan in place for procedures if TI wavers are approved for 
NAPL areas at the site. 

$386 E1 1 A  Response: 

Agairr, tl ► c> t;rotlnxlv4ater ren ► edial at'tion is I)Viug er aluate(l <ind 4eleeted irY two 1 ►I► ase,5. The 
preSent phase does z ► ut evuluate IN:11'I. recover) ,lrentovdl; it a ► Idresses 1 ► ydraulic i4ulatii ► n of 
NAPL,ind dissoived I ► hase cleatNtrl ► . As tiuel ► , satrrce rern ►}vttl (,i\A1'I, reeowerV) 
tec:hnoIogies arc not pertirre ► tt to tlze present efl'ort. 71'lre 'I'i N► aiver re1'et- t-ed to I► N the 
rcanrutw► tter is, irt fact, al ►I►rc► vecl Mth the 5electiorn r ► f this rc;medial actiun. 'I'he 
require► rtents, contiuger ► ries for trati5gres5iirirs ►► f cutztainntent, etr. are all ev:rluated and 
inrurl>orated in tlti5 reuieclial actior► . 

lu the ra5e c►f t! ► e ,1oir ► t Site arrd ihe Jfi1N'I"s roml ► uter rnodet, cJcvelul ► ment nf a reliable 
ah,5i ► lute e5tintate ot' cleartul ► cinratiorr iti atot feasible ►► nrl thc•ret'ure nUt al ► pririn•iate ►► t tltis 
tiiue. Fven inrre ►isin}; the ruudel's soI ► Irist.iciati ►► n wr► uld tiot era5e tlte ttrncet•tainties inherint 
in tl ► e I ►► rtg-tertu ntcxiclirrg ot'tlrese curnl ► lea 5}stetri,5. Also, it is uitlikely th,tt the increa5etl 
data r ► eeded tu Suhlx ► rt ruor-e sol ► histic•ated a55essmeut5 woulcl be availalile. '1'he ittodel 
could, c► f cour -se, I ► rc ►duce value5 f►► r °`tuta) cleanu1 ► tirnte." 11 ►► cti ever, I+.PA believes it is 
disitt};enuou5 to represeut that estinrate as tlie cleanup tirne I► ecause tthe uncet'fainty 
associated rNith it is tiru hio,lr. 'l'herc are t ► ro many ur ► c•ertaintie,5 in hoth existrng arttl 1`uturc 
cnttditiurts tu niake a muclelirrg P,stiru;rte reliahle over a tintca fraute i► rt the order of cerattn -ic>s. 

'1'lie a► urtu»t of tin ► e 1'oi' all NAI'1, tr Ite di5s ►► lved so that NAI'L i5 ► rl,ttiuti is nr ► Iorther 
ueces5arY is 11 ► e ntost t ► ncertait ► , arnci I ,;I'A ha5 not rrrc► deleci this valije. 'I'1 ► e eleau ► iil ► 

rluratiun for• this is 	 Tlre titne t►► arlrieve retluctiuu c ►1'the plurne utrtside the 
runlaiianient z ►► ne i5 likely to he on the urrlef -  ot'a ceuturN. 

5.Q Potential Chlorihated Solvents Source Areas 

In this section PACCAR presents a summary of available data on TCE and other chlorinated 
solvents in soil and groundwater at the following sites: 

Trico 
Del Amo Site 
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American Polystyrene (formerly AMOCO) 
Douglas Aircraft Company 
Lawson Chemical 

[Note: the original information supplied by PACCAR is not repeated here.] 

~ 'n387 I:PA Rest ~~rnse; 

h;f'A ,rcknuwleflf;e5 tlre treetl fur c ► rlltcli ►► g) adtlifiunal data on rl ► It ► t•inatetl 5ofvettts, 
ittclutlinf; distribtjti ► in atrri s ►► urces of Tf `F, "I'he .rrlditional data NNill he ctrllertecl dt ► ring t}re 
reruedial tletii;n 1>Irase I ► et'ore tin,tlizinr; the design of the '1'( -1: retnedy. '1'1tH infor ~nation 
prnNided i ► ~~ I'A['Cr11Z %1ill he reN ~ ieNNerl }ri: l:f'A, and ronyiclered rinring tl1e retuedial tle"it:,n 
staf;e fot• tlre devel ►► lrnrent t ► f mdditional dtrta culle(-tion prt.ygnani5. 

6.0 Extent of TCE Groundwater Contamination 

[In this section, PACCAR presents the results of the review of two reports. 

These two reports, are the groundwater RI for Del Amo Site dated May 15, 1998, prepared by 
Dames & 1Vloore and the fnal groundwater feasibility study dated May 18, 1998, prepared by 
CH2M HILL,for EPA. The original text supplied by PACCAR is not repeated here for brevity.] 

0'08~8 I;l'_~ ites at se~ 

See 1'esj)uri5e to (.'r ►nzttte_trt 5,0 abov°e. `1'lre ekistinK '1'('1+: drrta are ct ► nsidered sufficiertt frrr 
tlre cotteehtual and peiibrtnance-tyased alrproach to ► tl ► e reruedial ►tctirnt e ►► rnp ► rtients ft ► r 
'T'C'l:lyresented in the,i(*WFS. ftrm'cNer, this apprrtiarh oill he fttr-tf ► er ► rptiinited durinq; 
ren ► edial design tlpon ctrllectirrn of trdtlitiun;rl tlata. 

7.0 Conclusions 
7.1 The following conclusions have been drawn about the proposed remedy. 

The groundwater flow model used by EPA has the following deficiencies: 

7.1.1 The groundwater flow system is not steady-state. Water levels have risen 25 feet since 
1965>and 21 feet between 1993 and 1996. In addition historic groundwater flow directions and 
gradients are unknown; and. 

s~ Mo1  

SeE ~ resfrr ► nties t ►► t'►►rt► metrts 2 tl ► rr ► tug}t 2.3. 
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7.1.2 Vertical groundwater flow was poorly calibrated. The ability to predict vertical flow is 
critical if groundwater is extracted from the Gage Aquifer. - 

0"J40 1+:1';1k lic1)or ► sc ; 

See r•esponse tr ► ('murnent 2-3. 

7.2 The following conclusions have been drawn about the contaminant transport model: 

7.2.1 The effective porosity values used are too high; 

4391  1~: 1 ;1 k2e,~  

See Respuu5e tr ► ('ommetrt ?t- l. 

7.2.2 NAPL dissolution rates are overestimated, resulting in an overestimate of the effectiveness 
of pump and treat remediation; 

#~ ,39~ CPA  12est ~EijiS : 

See IleslaorrSE t[) ('orrrnrent 3-2. 

7.2.3 Natural attenuation has been inadequately characterized. This is important because the final 
remedy will depend on natural attenuation; and 

OP39 3  1~ 1'A lilc' : (ia~e _ 
5ee liesponw tr ► (.'omu ► ent 3-4. 

7.2.4 Biodegradation has been oversimplified. The single degradation rate used for each 
constituent does not appropriately reflect the variation in geochemical conditions across the site. 

' 	 r,T;.;94 E!'_k Re4pofli5c: 

Stfe llesl7onsc= tu ('ortutrent 3-5 

7.3 The following conclusions pertain to the proposed groundwater remedial strategy: 

7.3.1 The proposed remedial approach ignores developments in aggressive remedial technologies 
such as in situ oxidation. 
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- 
0-395 lA'A  It )cLXILSc_ 

Sec re51x ► use tu ('untnlent =1-2 

7.3.2 In addition the potential to mobilize onsite and offsite plumes does not appear to be 
adequately addressed. Specifically contaminant plumes at Douglas Aircraft and International Light 
Metals which are to the northwest of Del Amo have not been addressed. 

On390 EPA Itesu ott5e:, 

Seca Respousc tc ► C'c»tlluerrt 4- 3. 

7.3.4 The effect of rising water levels on the groundwater extraction and injection system have 
not been evaluated, and most importantly no duration of cleanup has been developed. 

A6.497 I? 1 IA )EZl'Sj)UI1S(': 

See llesl ►r► n,5e tc ► ('i ► mrnent 4-5. 

7.3.5 Inadequate details about the basis for TCE plume remediation have been provided. What is 
the basis for using 9 extraction wells and 1 injection well in the B Sand in the TCE/PCE areas, 
etc? 

0-n398  t1F;A  Ltesprr'nse: 

The ahtience r ► t' full cllaracterization clues nr ► t Itreclude ilre h'S-leNel deN , elolnnrent uf the 
reuredial scenaric ► fctr'I'(:'k. 'I'he prr ► hu5ed tic,urce-control renlecfy t'or Tf'F, i5 based on t[re 
litnitecl datti c► n TCE distributiun, ancl is therefoiT, cc ► nceptual antf peil'cfrmance-l ► ased as 
f xplainecl irt tlre ,)(;V1'H'S. '1'lre perl'r ► rrnance-h;ised renredy sperities general reruedial 
artiuns (i.e., 17unr13-treat-in.jcctl, and a55ruires that the renrvd% titi ill 1 ► e c ► ptimire<i at thu 
rellredial clewign phase tu rrclrieve tiry rcyuired 1 ► erfc ► r111;ince. The nulnher, Ir ► c:rtir ► ns, and 
Puurhini; rateti fur tire T( , 1: sunrce-c-ontrr ► I scenaric ► tiNere sl ► eciEied ►► nl~ fr ► r tl ► c~ 1 ► rc~ lirnitrr~r -~ 

or~le ► •-uf-rn ►ignitiude rr ► ,5t e5timatc~ ba ~sc~ c1 urr the hc, r► eral ur ► dcr5lanciings r ► f fhc~ )rrAra ► geulugic 
cc ► nditic ► ns al ► (I f'ute ancl transl ► ort of' TC11". lierarise the T('F-rertreci)' crnttpr ► netit is {he 
5ame fur all rernedi, ► 1 alternatiN ~ es, the cr ► 5t c ► f tlre 'T(T- re ► rrecli dues frc ► t alI"ert the relative 
cc ► mlmri4c ► n of the rerr ► ecli.rl r3lterriatkes ar► ci selertiun i ► t'the firnal 1 - c°►► 7ecj .N. A4 State€1 irr thc 
,IE" WFS, the 7'('E' renrech ,  rr ► ,iN he ur ►► ciiliecl at tlre reilyeclial cle"i"u I ► Irase, as rteces5at•r, 
ul ► urz ri ►llectiun uf <cd(lilir ►iral d:tt'). 
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7.3.6 Failure to acknowledge potential operations issues. 

4)399 'I+; ,I'A  ResUotjse:. 

Sec' Ilrsh«nse to C'onut ► ent 4-4. 

7.4 The following comments are provided pertaining to the existence of potential source areas: 

7.4.1 We strongly believe that the EPA needs to evaluate the impact on known and potential TCE 
source areas adjacent to the Joint Sites, before implementing an aggressive pump and treat 
program with no defined end point. 

O.At)tl  EPA  Res c~ attse: 

See lte;;hrxnse t<u Cortinic.nt 4-3. 1?1 3A courins thut the s ►► urres uud cxteut of chloritYatea 
so1vcrnt,5 at the ,1oitit ,tiite ieeed t« he furtlie.r assessed l)rior tu the desi};n uf tl ► e Ttfittt Site 
rciued,N. H«Wever, tlic evistitig data ar•e sttflicient for tl ► e feasil ► ilily-study-Ievcl evaltuatiolcs 
stteh as tlie ceontparatk, c evahtaticlrn of dil'l'er-ernt retrnedlal alter ►► atives. '1'I ► e tielected i-eruecly 
tor tlte diSSolvecl crantalninatits at tl ► e ,lrrint ,Site, such ati } ► uuil ► -treat-in,ject- Op[at'mirl ► for tl ► e 
(1) 	 tuinent of (Iitisulvcct Cotltamiva ►► ts, (•'•) containy»eut of tl ► e chlot-obenzette and '] , ( , I 
s«urce5 (i.c., ITNAPI.), . ► ucl (3) mm«<< ► l ot' the ehlorohet ► zvue niasti, wi1t iiot likely chmnge 
based f ►►► the hotential fiudiul;s ou 'TCL' distrihutiuu artd ,wuurce5. 

7.4.2 Completely define the sources of TCE/PCE in this area in light of the discrepancies noted in 
concentration of TCE/PCE in soil vs. groundwater, prior to implementing groundwater 
remediation for the Joint Sites. There is reason to believe that additional sources may exist in the 
area of concern. 

44401  1.'PA  it~5oon5e: 

See IteSpouse to Comuieut 7.4.1, 

7.4.3 Inadequate soil sampling and groundwater quality data exist for the former "pits and 
trenches" located on the northwestern portion of the Del Amo Site. This area should be further 
investigated. 

A40  2 1:1',A RO-6c>nse: 

AElditio ►► al ir► vesligatio ►i► %+iil he 1 ► ert'or►► ied as 1 ► ad ol'tI ► e (irnl;oiu; 121/1"s 1}rocc,ss for tinil5 
:il ► (lNAI'1, at tl ► e I)el An ► u Site 11 ► .ft uiay iiiclu(lP tl ► r I'it arn(i 	Are: ► .5. 
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